
Gene Krupa, the world’s greatest swing drum- 
mer — among the many things which go to 
make up a great d rummer, three are the most 
important* First, ability, then a flare of show- 
manship; third, good equipment, and that 
naturally means Gene Krupa uses Slingerland 
Radio King drums and tunable tom-toms. 
Thousands of the world s greatest drummers 
use Slingerland Radio King drums and tuna- 



ble tom-toms* They cost no more. See and 
try these wonder Slingerland Radio King 
drums and tunable tom-toms: also, 
Slingerland Maybell guitars, mando- 
lins, and banjos at your local music 
dealer* Guaranteed more for your 
money. Send for a beautiful illus- 
trated catalogs and mention in- 
strument wanted. 




SLINGERLAND BANJO & DRUM COMPANY Cm C AGof I LU NOI S 
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DELTA 



New Features in 1939 
Delta Line 

The 1939 lire ol Delta tools contains 
new tools, new improvements and new 
accessories that arc of Great interest to 
everyone concerned with power tools. Delta 
tools are better tools. Delta pioneered 
the original lisht power tool and has been 
responsible for practically every worth- 
while Improvement in motor-driven tools. 
Delta has utilized Its wealth of experience 
and knowledge possessed by tio otlicr 
manufacturer and has de- 
veloped Its own high ■ 
production methods of 
precision manufacture 
that havo brought light 
power tool pnceR down to 
the lowest levels in mod- 
ern industrial history. 

Today — Delta is the Iarg-« 
cst manufacturer in the 
world making light power 
tools exclusively. For the 
complete Delta story — 
tend coupon for the 
Delta Catalog 

manufacturing CO. 

6Q0-G34 E. Vienna Avenue 
MILWAUKEE, WlS. 



DELTA 





Whether your interest in light power tools is for the small workshop, 
the manufacturing plant, the school or the building field — you will 
be fascinated by the story f>f the engineering achievements embodied 
in all Delta tools. Any Delta dealer can prove to you graphically 
why Delta took are BETTER took, He can show you cross -section 
analyses of d^lgn and construction, that will open your eyes to the 
full meaning of ' Delta Quality.' 1 Ho can show you the facta about 
•‘d (am fired boring'' of hearing seats, pre-loading of sealed-for-life 
ball bearings to precision limits, efficiency of drives, basically im- 
proved designs find exclusive engineering featUreH that miike for 
precision, long life, convenient operation and low cost. A cheek 
tip of tha new 1939 Delta line la a worthwhile lesson In modern 
engineering. Sep your nearest Delta, dealer at once. He is conveniently 
accessible anywhere in the world, 

CATALOG! 

Scno coupon below for 1030 Delta Catalog and complete list of 
Delta dealers nearest to you. [Craftsmen: Also send for new 1939 
Project Book Ho. & crowded with new and “out of the ordinary 11 
things to nxake + Bend 19o with coupon for Delta, Project Book 
Ho. 5 and 1939 Delta catalog.) 




Delta Manufacturing company. Dept. A 139 
600.634 E. Vienna Avenue, Milwaukee, WlS- 

Send me the new 1939 Delta Catalog and list of PpPh d**t*r* 
to me. 



ri 1 endows jrio (stami This One 
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for better smoking 

here's l« luu t " 

i„ Ike big tin leprae 

an d for Christmas 

in* - b ™ lhc t r ; 

or ftteod “ P° Bnd 

4 ,f Velvet . * * 

@ 1 ^ 



$$> 






Coj^jf^ghi 19 38. Li C fC . nr A: Myths Tobacco Co. 
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Are YOU using PYROIL? 

From ynur Investment of several hundred. dollars In Sin 
automobile you *ip*e£ pleasurable, efficient motor per- 
forma nee. You can fiet this for rbauscindr more miles 
if you use Fyroll! 

PyroII keepM dangerous eimruminAtlons from causing 
early depreciation of your investment. Hard carbon. 
Gum that sticks valves, SLudfce accumulation*. Foreign 
and abrasive matter- Gortusion ;acld attack) , PyroII 
safely protects your engine against these damage creators. 

In cold weather, PyroII it an important advantage. 
It sheathes vital metal sur faces with a slippery film that 
effects easier, safer starting. PrfifKtf* Iwrs met at until 
regular lubricants can function properly. Reduce * 
battery drain. 

Just an ounre or two of Fyroll at only a few cents cost 
does a tremendous Job of protection for your car. Try 
it today. Ask at your service station- Mall coupms for 
Important bulletin oti ilit cure of your car in winter. 
Manufactured and Guaranteed by Fyroll Company, 
w. V, Kidder. Founder, 51 Fyroll tUd&. T LoCrosse. 
Wisconsin, U.S.A. 

FAMOUS EXPLORERS USE PYROII, 
ON SOUTH POLAR EXPEDITION 

Commander Lincoln Ellsworth and Sir Hubert Wilkins 
tested Pyrail , took it H-'fffl them fin their daring trek into 
the Antarctic for protection to motor equipment ope r- 
uting in frigid cold. 




NOTHING FINER FOR 
SON- ABRASIVE NEW 
CAR BREAK. IN! 



iSTRIBUTOftS: 

HECK AND MAIL 
COUPON FOR FRAN- 
CHISE FACTS. 



FYftOlL COMPANY, 

51 fVr*H Bldg., LaCrbtt*. Wit., tl, 5 A. 

Please send Bulletin on the rare of my car In winter. 
□ Also send detail* Of your plan for Distributors, 



Name. . - 

Add re m * 
! City. - . . 



State . 



{ C on ten ts — Con t in n ed ) 



automotive 

Fan-belt Vacuum pump drives windshield wiper, , , , 22 
Motors measured to bud hidden troubles, 23 

•‘Cop" OR beat motorised to save time . 27 

Suction grip for removing headlight lens. 27 

Detachable drawbar for trailer 30 

Front- wheel-drive motorcycle ^ 30 

Midget ear built from junk 36 

Stainless sleet cable saves drain an battery , ....... 19 

Air circulator worm* rear Seat of car, , . ■ 70 

Tire chain installed without lifting wheel, 76 

Racine car built of odds and ends, 78 

Non-skid traffic marker set in pavement, .......... 79 

Colored mirrors in road show highway ahead ....... 86 

Portable auto brake tester ®8 

AVIATION 

Meter forewarns pilot when pilot approaches Stall. . . 29 

Ramp submerges lo lift ship from water 30 

Automatic fuel system for planes . * , ♦ * .,»++. 39 

Giant laud plane carries forty-two passenger & - + - - ■ . 54 
Single-seat fi ghtcrS lead serial offense 60 

Latest war planes fly sE* miles a minute. 61 

Automatic direction finder helps pilot , , 71 

Divers put wheels on flying boats. ............... 69 

Automatic parachute opens itself ....... ......... 94 

BOATS 

Stainless steel lifeboat 22 

Liner measures depths of sea, with Cchotnetrr, . . . . . 32 

Fire boat hangs 20, 000- gall on water screen. 30 

Latest liner is larger than the H+ Queen Mary". ..... 62 

Giant boiler* to drive the “Queen Elizabeth' 1 . ...... 63 

Nickel-lined cargo ship built like submarine, , . . , . . 66 

‘'Bluebird" sets new world record 7fi 

Ship speed raised by blisters on bull, 96 

CONSTRUCTION 

Airport runway made of cotton 48 

Two-mile conveyor belt hauls Bind to dam 71 

Earth crust's strength found by builder's tester. ... 77 
Bookshelves of library form framework of buildings 79 



FARMS 

Low cost insect sprayer uses auto exhaust. ........ 32 

Plant roots fed from tank attached to hose. ....... 76 

Mechanical reaper cuts sugar rune, ............... SB 

Fink and blue potatoes developed SI 

Adjustable .-stilts for tree trimmer. ............... 86 

HOUSEHOLD 

Pushbutton faucet cap for bottle 26 

Mo Lories* dishwasher Uses soap and water pressure, 33 
Folding clothe* -closet rack eliminates crowding. , + . 60 
Mop with wringer attached ............. ........ 66 

Electric doorknob lights keyhole 66 

Adjustable step makes Ladder safer 67 

Portable electric oven 87 

Venetian blinds of washable cellulose. ............ 96 

PHOTOGRAPHY 

Photo enlargement calculator SO 

Two-tone tangs for darkroom ..... 36 

Windshield camera snaps speeder with prooT 64 

Film viewer magnifies picture , . , 65 

Film viewer notches negative for enlarging- 95 

Spoon for weighing chemicals 95 

Camera “sees" high power in insulated lest 96 

RADIO AND ELECTRICITY 

Candid X-ray camera ............ 29 

Glass yarn used to insulate electrical equipment . . , . 36 
Five-barred neon traffic light 48 

Electric secretary takes dictation in plane or car. . . 54 
Electric robot answers questions of Fair visitors. . . . 56 
Telegraph typewriter sends message ............. 64 

Shielded loop antenna built into console, 97 

How to build a 9-tube broadcast receiver - 98 

How to build a photocell relay. 100 

Practical radio suggestions . . lOl 

All-wave radio interference filter ■, , . 102 

Battlefield relics found with metal Inca tor - 102 

Four-tube receiver built Into floor lamp- , , , 102 
Portable battery receiver employs low-drain tubes. ,102 

SCIENCE AND INDUSTRY 
TelrstOpe mirroT finished in chromium both, 22 

Retriever bullet samples rock in oil well, 26 

Radioactive grease finds flaw in metal * 44 

Electronic microscope 49 

Hosiery fiber made from coal SO 

Winch truck hauls SS, 000- pound load ............ 54 

I Cow’s milk turned into wool * . + ... + ............ , 77 

(Continued to page 6A 1 
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Whfll^vpr ymir tnh“rc^t — 
your ucfil — [ifirp lire lno>k^ that will 
lie Ip } (lit. 1*0 |jU !:lr !Hrr luiiiii'N 
prrln Imvc iirlre Led Lhem for you, 
lltiokn |<> hrl|) Vim utt. ytinr job * + , 1o 
help you ro a b«tt«r job , , , to h«lp 

you enrn eitru mmiey in opare-limr work „ > ■ to profitotily dovolnp a hobby 
■ ^ Jin advancement through home study. Dthep liooki fur entertainment 

and rccrcut iun * 

SnccesMful . < . profitable sidelmea , „ , doubled incomes , , , hare 

mulled Jmrii a single idea. Popular Mechanics IJoekn arc filled with money™ 
making ideas. Select from the lint on this page. Profit with the latest and 
beat-proven fuels — idcae and information. 



SELECT FROM THIS LIST 



AUTO POWERS A fine, practical Iroak on 
ivLiiiHiic iiuid ^«i»ruUiie and converting 
"Modd T ,F rml other units inte lilt and 
Hi filler VOltlCtt. St, 00. 

EASY, TO- MAKE TOYS: ft’ varied ami 

novel dpalgnp, Just the Ihl ng Tor 1: c hao]«n 
workshop or a guide to kb Interesting shiuH 
busfncii, ii.Sfl. 

BOAT BOOK: Recently j?u hi Silled ! Bracnd 
edition with si i additional boars. nuihi your 

o 1 ,, ti bflaL FuLI iltlfictieriii. and details frtr 
all types small pleasure cr*rt, 315 [uices, 
IIIUsloHvt), 53.00. 

DYKE r S AUTO ENCYCLOPEDIA: World’s 
Greatest Aura Bock. New 18th edition jtrsi 
out. Now more than ever before the only 
booh for auto ami shop mechanics. 13fi it 
pagrl. 1.6(10 illuHtrationa. Cloth, 16.00. 

MODERN RADIO SERVICING: Tht* faiHC 
in an 'a '^Boat of Know ltd fi*, J 1 hJ OhtfuHlI, 
cavera every phaie of radio servicing iottay 
1 .300 pages, "U<G I 11 m b. f4.00. 

Ain CONDITIONING: By Fuller. The 
book at tin; hour Ijj (hh big hew fi 1 ■.! . Get 
storied la America'* npst 01 k Industry with 

I hit- new. author Lta 1 Etc Work, &7J pages 

I I LustraLed 51. (Ml. 

DIESEL HANDBOOK: By T R lh bloom 

The standard book on modern Diesel prac- 
tice. Adopted everywhere for InatninUonR in 
Jmi nl, ui art lie, kvomuil v c r automotive. ac-ra 
and portable service*, bll pages. llLus- 
Lfated. 5 11,00, 

AIRPLANE SERVICING MANUAL: New. 
Covers construction, muter Lais.,. maintenance, 
overhaul, rigging, welding, repair, tools, 
radio, ins pectins), engine troubles. 10'flL' pages. 
Iliua, 10.00, 

SHIP model: Build Qmu ship model or 
Uieitt ii.] L. SCVeiGlgfl ot the Hess. A rc*l Khls- 
Eeniiecc. Detailed JimrUeiionl. |k--hi.. etc. 
Authentic design. 3 M> ricsures- 51-00. 

ARMATURE WINDING: New edition on 
ccitLsuueilon, winding, repairing of „\.C, 3r.il 
1>,G. m otars. and genemturs, IS, 00. 



FURNITURE DESIGN AND CONSTRUC- 
TION: Shows how 10 design and mate table j, 
chaira, desks, lamps, rtttlrw. candlesticks, 
eir. £3.l>iJ, 

CONCRETE: Kill Idrus for L'slHJI. New 
Popular Mechanics bmk. Ju*L cut. Mbst 
complete on subject. fui't-rs- all lu'WrgL 
phases. Beautiful color Illustrations: 



5TEEL SQUARE POCKET BOOK: A com- 
plete, practical :■ n -3 handy treat! ue an best 
methods of uiing carpenter's steel ujuare. 
Pocket pile, 51.00, 

PRACTICAL MECHANICAL DRAWING: 

For individual study, shop cUuee, tnido and 

high schools. 41..O0, 

MODERN ELECTRIC AND GAS REFRIG- 
£ RATION: 3E.v Aiilinuae and 1'uiuquUL 

Covers entire field OF install «U0F1. ai'nJrt Aftd 
repair. 1 j 0 pages. 363 illu si rations, 5T00. 

THE BUY MECHANIC: A Throe Vqlumn 
Library livery Boy Htmnld Have. Think of 
H — 3,000 thing* boys earn and want to make. 
Hdngk volumes (each complete In Itself |, 
52. Dh, Three volumes S6.0C, 

BIRD H DUS ES: Build to sell! eaiy de- 

signs, Statwlard Ijpri. hnuseH for many fcLmJs 
or turds, 11.00. 

BOOK OF SMALL HOUSES (UilS; 259 
rages i : Flans, casta, specifics t lens, oOn- 

ilrUrrien details for 115 email houses. iHt-D 
photoi. 52-00, 

0 1 L BURNERS: First complete book on tk, 
sign. MmitrltCtlan, operation. muinlenahetf. 
BOrv Icing bLI types, -1 3d pages, St.utl. 

DOC TRAINING: Heme, stage, EnO'vlcS. etc. 
Duif lovers : Learn the esperrs' methmla of 
traUllng. Train your dog, fl.itl, 

SHEET METAL WORKERS 1 MANUAL; A 

complete book of Ida f.ecilons covering every 
phase of sheet In c Ltd work. 5- &ti- 
V-8 FORDS; fare. Trucks. IncEudCJ 1037 
models. Coilttrurttait. operation end repair, 
T UP pages. lllUKlnd.ed, 

MONEV MAKING FORMULAS: 10513 ways 
to sLarl a profl mbLp 1 1 us j ness rjglu ui Imtue, 
iSake quick selling producLa. £1.25. 

PAINTING AND DECORATING: New. Es> 
lerSav and Interior w Till methods nf estLsnal-- 
Ihg celts, (i-50. 

WELDING ENCYCLOPEDIA: New t'nlt edi- 
tion I'tatri a!L types weldlnt;. 61tS pages. 
Fully illu*. li.Otf. 

POULTRY: Brceilluc, in a nag ament. For Ihose 
luterssted in making Poultry pay. Develop 
[HietLoQu-mil layers, 52.00. 

MACHINE WOODWORKING: First book 

DU Lila shed io describe ajirl lUufltraLe all types 
uoOil -working mBCliinef and operuilona with 
then), ull ltJu:irut joajs. 5.1.25, 



WOOD TURNING: A F^al 

WMirse of instructimi In this 
fascinating art. Glares with 
gliriplp ope rat Lone. Tib Utiles 
iplful turning ami oHitplMe 
Jabs. 41 50, 

PROSPECTOR'S HAND- 
BOOK: Tells what minerals 
to look far and wlicrr 1 . I low 
to locate, sample, test, ap- 
praise, mine sod muvftct: alto 
prices. £,1.00. 

BOOKKEEPING: N'ew ampli- 
fied book leu Hiintf tm-.v to keep 
personal and family records 
and sol of book? for a bush 
ucs a concern. S2.2.3. 

A. C. POWER WIRING ; lust 
published. A oflffl pi (*[ e treatise 
an [tie practical upplkitione 
and uses af ultemtEhig curj^nt 
far power. 4dl pages. Tllud- 
c rated. 14. 00. 



20 0 0 WAYS TO 

make: money 

A THOUSAND WAYS 
TO MAKE 5 I.DD 0 : 

Trisd and Tested Mh Il- 
□ds that Work ' — That 
You Ton. Cali Use, How 
hundreds of pjcii ipsnlo 
their drat ff.Wfi in 
thelc own bU-slneaq, 
J.2.50. 

MONEY MAKING 

IDEAS: 1000 spa to time 
waj'E id trtako tiioney. 
Practical n n 1 A c for 
young and ULtddle aucti 
men upd women, nta- 
dinus, bays, Rirls. £1,00. 




CARPENTRY AND JOIN- 
ERY WORK: All details of 
tiDiiac UuLldLngi f rum in,;. 
bulklinK partitions, doors, 
windows, carnieca. etc. $3.0M, 

ELECTROPLATING: Willi 

tehiRifr, lildtcl amt ctirauiL- 
um. A iecliulc-iE hiillaiu of 
latest [uetliod*. forrmilas and 
trade seem is. Cleaning, pot- 
tshinp, bufl'n ,T, cte. 11.00. 

$HDP NOTES LIBRARY: 

i.l yol. 5400 Wonderful shop 
Idewe. ViiluJiiu-v reprinted 
annually from a hop Nates 
svcilon Popular MecliaiiiB- 
52,HS. 

WIRING: A pprovpij ccoh - 

ntijy methods far Lorres, 
buildings. Standard up Lo- 
uato book meets every re- 
qulrement. 55.50, 



SEND NO MONEY— BOOKS SHIPPED C. 0. O. IN U. S. 

Select books from list above. Help yourself to more profitable — 
more enjoyable days- Send No Money, l’ay postman above prices 
plus small C.O.D, fee- u',O.D, in U, S. and possessions only). Hooks 
will be sent postpaid if remittance Is sent with order. Act Now. 



POPULAR MECHANICS PRESS 

Room 139-~200 East Ontario St., Cfticago P 111 , 




ITftcit writinff fu advertintere plmw mention Popular Merkanirs 



6A 



POPULAR MECHANICS ADVERTISING SECTION 




Amazing money’s worth 
KEYSTONE made by DISSTON 
CIRCULAR SAWS 



Very little money buys & dependable blade 
,,,a KEYSTONE Circular Saw — made by 
DISSTON' ! Expert saw makers designed 
these saws specially for fine craftsman- 
ship, at low cost, in your home workshop. 

Keystone Saws are amazing values, They 
fit your machine and suit your work. 
Run true, stay sharp. Ask dealer for 
KEYSTONE Home Workshop Circular 
Saws— made by DISSTON* 




Cna-Cni; Rip; Combination 
6 J ’ iW r hold 51.70 8" Wz'\ *4 rr hole) 52.00 

V‘ lVz Ji hole) KrfV'.^hqJt) . . $2.40 

Rip Saws slightly less 
Hollow Ground, $3.0010 $5,00 



A\ so K E YSTO N E mad e by D 1 SSTON 1 land Saw*. 

Skew-hack undatraijtlhr.f’roFin-curirul rip. Fricei.ShOO 
Ood sip- K-3" PiKlUa I sct / tktrt-bat k , 26"bl arl t , Jl^O 
lVi«j slight if higher in Canada 




FREE BOOK SEND COUPON 

Fof free Copy of "Difc'.ton Saw, Tool 
;uid File M aniaal" — tells how to sharpen 
ill kinds of saws, send tins coupon to: 



E1ENRY DISSTON& SONS. INC, 
IllTacony, Philadelphia, U, S> A, 



Name ... 



A tfdreSi 



( Contents — Continued) 



Invisible poison vapor detected by shadow, . . . 76 

Superscnvitivc radium detector 80 



Electric heart pumps blood through mechanical lung 81 

SPORTS 

Rubber sheath protects gun sight from damage. ... 44 
Rubber expansion strips t* lino tennis court. ...... 88 

Quick action fly-tying vise for fishermen .,,.,****, 84 

TOOLS 

Hand scraper with replaceable blades 32 

Clamp Ear splicing cable + + . 48 

Table shaper for workshop ....... , 60 

"Iron alligator 1 "' cuts roots from sewer pipe. ....... 7fi 

Compressed air operates doors of tool cheat, 87 

Cylinder micrometer with dial indicator , 88 

Electric paint gun has no compressor. 94 

MISCELLANEOUS 

Miniature circus gives many "big top" thrills 17 

Balloon -in Dating cart is aid to vendor, 28 

Milk bottle “chute 1 * for refrigerator. 28 



Electric music-teaching board speeds pupil's work. , 29 

Risking lives working high in air ...... 31 

Double bicycle carries family of nine. ............. 32 

Rude hut hides anti-aircraft gun. ................ 33 

Piano without soundboard is four instruments in one 38 
Rubber heel snapped on shoe by wearer, 3D 

Thrill ride fur Fair's visitors ... 44 

Lantern defies hurricane in wind-tunnel tests ...... 48 

Skimming milk made impossible ............. 48 

Homes towed On barge* to new site, 49 

Field gun hurl* ninety-five pound shell. . SO 

Fingertip puppet show in overnight bag. . 5S 

Sea-going postman picks up floating mailbox 56 

Flashlight tray for change helps sell batteries ...... 60 

Gauge checks rail eiinement 70 

Models sculptured in concrete, .... ............... 70 

Pocket die explosion meter , , , 70 

Radio sentry warns section gang of approaching train .77 

‘"Wet wash” street sweeper 79 

"Pelican’* ashtray swallow* burned cigarette 80 

"Radiator” pipe cod® smoke and traps tars. ....... 80 

Type casting machine with typewriter keyboard. ... 81 

How faces are made to order 82 

Portable desk phone booth r ,,,, , 86 

Rock dust guards mine from coal dust explosions. . , 88 
Concrete disks for tractor gives more traction. . , , . 94 
Pole* have more sunlight than equator, 95 

Sun punches clock on time chart. . 95 

Pushbutton index 96 



(Craftsman and Shop Notes) 



AUTOMOTIVE 

Altered piston forms sturdy grinder bead ......... 155 

Auto shortcuts ,.,1S7 

Rug screen converted to winter front. .158 

Spark-plug sandblaster . . .153 



Stopping oil leak in main bearing of mudel-A Ford. .158 

Valves at filling station locked by metal cover .188 

Automatic latch to hold open garage doors. ...... .159 

Delivery-truck driver saves time with blackboard .. 1 59 



Dirt between fender at joints causes squeaks . . ... *159 
Vacuum CUps on glove to remove headlight Lens. ,..159 
Pipe guards on deep driveway protect fenders ..... 160 
"Running” on a bad connecting rod, 1 60 

FARM 

Holder for grain sack ,141 

Percolator to cook stock feed .......... , , 141 

Improving spiked calf weaner , . .,.,.,,,1 44 

Combination wheeled mortar box and feed cart tSI 

Fruit trees protected in winter by corn shock. .... .151 

Hopper for pouring feed into hog trough, . . .152 

Measuring lake shore line with wheels.. .152 

Permanent cold frame . , , 152 

Fence post puller ....... 1 56 

Large barn door opens easily with strap. ......... .156 

FURNITURE 

Desk and bench for the guest room. . 108 



Adjustable lounge chair Ill 

A Pendleton sideboard r .., + IU 

HAND TOOLS 

BaII of hinge pin for hammering brass , T 1 ID 

Wallpaper knife sharpened on emery paper ..110 



Emergency pipe vise from two wrenches 112 

Plane used as a surface plate M2 



Combination fine and coarse file saves time , 1 20 

f Continued to page 8A 1 
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HOW SAFE IS 




YOUR JOB? 



CAN YOU CLASS YOURSELF AMONG THE “GK-MUST KEEP!" EMPLOYEES l 



\T /'"’i USE dodging facts I 

1AI V_/ At times — in evei? company's history — the 
pay-roll goes onto the operating table for major surgery. 

And when such times come, certain employees are 
amputated — sometimes a few, sometimes many. 

Yet a certain few are always marked "OK-Must 
KeepT And the many who are let opt envy them— 
call them "lucky.” 

What's Behind Job-Holding “Luck"? 

It can he proved, however, that there's almost always 
something more than luck Involved, 

Even the fellow who seems to “have a drag" may 
actually have a lot more on the ball than is apparent 
to his fellow workers. 

He may have hidden values that only his superiors 
see or know about. 

After all, the “I-Gotta-Drag-Club" has taken a bad 
licking. In fact, it rather completely disbanded in 
1932-1933, 

Yet why is it that some employees hold their jobs at 
the very time when others of seemingly equal ability 
lose theirs? 

If it's not luck T there n-msi be some explanation. 

And there is one! 

How to Insure Your Job 

The secret of holding your job in hard times is to he 
invaluable to your employer. And a man or woman who 
is invaluable js usually a well-trained nne. 

Training is of many kinds — stems from many sources. 

But the LaSalle kind has been unusually successful. 

Nearly a million members, in a score of subjects* over a 
thirty year period can testify to that- -and many can 
prove it by their pay envelopes! 

They have cause to agree with us that the real secret 
of both promotion ana job security is_ just this: "On 
your present job* make sure you are doing it wed, then 
train for the job ahead 1 ” 

Why It Works 

Pul yourself at your own president's desk for a moment* 

You aie faced with cutting the pay-roll. First of all, 
you certainly are going to do your best to hold on to 
those employees who really know their present jobs* 

But among them — the very last to go will he those 

LASALLE EXTENSION UNIVERSITY 

A CORRESPONDENCE INSTITUTION 

Pept. 164 -R CHICAGO 

I’d like to know what you can do to help ire better my job. Send me your 
free booklet and full details about the training I have checked below: 

□ HiUhcf Accountant)! 

□ Law ; LL-ll. Deftrcc 



few who are also wholly or partly trained for the job 
ahead — even for the job ahead of the job ahead ! 

What You Should Do About It—* 

But true as these facts arc, you probably will tend to 
do nothing about them* 

**1 \ly job is safe," you think, "My company won't 
cut down — and even if it docs, / won't suffer." 

But doesn’t the very fact that you have read this far 
indicate that there's some small doubt — a trifle of 
uneasiness in your mind? 

Wouldn’t you be more comfortable tf right now your 
boss knew that yutf were taking LaSalle training — a 
piece of knowledge that upon request we take pains to 
bring to the personal attention of every LaSalle en- 
rolled s superior? 

What you should do about it is, therefore, as obvious 
as the coupon bdow T . 

— If You*ve Got What It Takes? 

That coupon* you know, has helped increase the pay 
envelopes* brighten the lives, and secure the future 
for many men and women who saw what they should da 
— AjV£) THEN DID IT! 

It isn't cosy* It will cast you hours of serious study, 
of leisure with friends, your radio, and the movies. And, 
even on our very liberal payment plan, it will also cost 
you some money. 

But any worthwhile insurance does cost money. And 
since this is the nearest thing to job-certainty that we 
know about — it is worth money! 

Why not at least investigate? Thai costs not a cent! 
The coupon will bring a quick response— may help start 
you on the way toward the future that's due you] 

Better mail it now — and play safel 

FREE! A tty of Hi t ie booklets 
— -ot similar ones on yom 
oii'n /a id. 



□Traffic Management 
□ Executive Mana ftemeo t 



□ Modem SMesroflusinii 
[_ Industrial MactaRextiidut 
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HOME OWNERS:- This was 

written for you and is sent 




D O your own simple home, auto and 
motorboat repairing and be inde- 
pendent of outside repair men, 'You will 
avoid delay s, save much money , and have 
t he satisfaction of knowing that the work 
is well done. 

The booklet contains clear diagram* and directions 
for correct procedure for hundreds of common jobs, 
and enables any home worker to get dependable 
results, en&ily, on any of the following* 

Stopping leaks in pipes, heaters, hcilere, tanks, 
radiators, air ducts, smoke pipes, pails, 
etc., at connections*, seams, cracks, rivets 
or holes. 

Tightening or anchoring loose hinges, locks, 
handles, screws, bolts, nuts, bases, stems, 
tops, casters, etc. 

Making waterproof joints at skylights, roof 
cracks and flashing. 

Making wet cellars dry from the inside, mak- 
ing concrete floors hard, water and oil 
proof, and non-dusting, making masonry 
walls waterproof. 

On the car: — Stopping leaks in the radiator 
at hose connections, or in oil anti gasoline 
I j lies, patching cracked water jackets, 
crank, gear and differential eases, tighten- 
ing loose rivets, mud guards, kmp stand- 
ards, hub caps anti lubricator connections, 
loose moulding screws, etc, 

Smooth-On Iron Cement with which this work is 
done ia applied without heat, without special tools, 
and ao easily and inexpensively that half a dollar to 
half a hundred dollars is? saved in each instance, 
Smooth-On lias been widely used in industrial work 
for over 35 years and its use is standard practice by 
power plant engineers and repair men. 

Get the booklet by mailing the 
coupon and buy Smooth-On 
Xo. 1 in 7-oz., I -lb. or 5-lb. can 
from your hardware store or if 
necessary from us. 




SMOOTH-ON MFC, CO., Uept. 37 
574 Ctommunitp'QW Ave.. Jersey City, N. J. 
Hfk.fc Bfiiil the frer* Snmth-()n fippair Rook. 

Ad-dffflw , . 






( Contents — Continued ) 

Copper tubing flared with wood screw. 

Jig ta wind small coil spring*. , 

Thickness gauge carried in key case. .......... 

Background stamps made from auger bits. 

Slot locates gauge positions in holder. ......... 

Adjustable jig bolds irregular work for welding. 

Nut catcher for bos end wrench 

Torch and soldering iron for root work, . . + 
Holding two shafts in line,. , ............ * .... , 

HOME IMPROVEMENTS 
Breakfast nook housed in kitchen cabinet. . . . . . 
Auto skid chains improve private driveway gate; 
Smart effects for kitchen and bath. ...... . . . . . 



120 
134 
1 41 
144 
144 
154 

154 
*54 

155 

105 
, 11 * 
131 

HOUSEHOLD 

"Rope ladder 1 * shelves for door . I 1 0 

Wax finish <m wood plates , . ... 1 1 3 

Clothesline tightened by turning a crank. IZB 

Anchoring stovepipe in chimney opening, 133 

Table-top garden for apartment dwellers i + . ► ■ 135 

Solving home problems . , , , , . , * 13* 

OFFICE 

Rubber hand holds pencils on drawing board .107 

Extra sheets for notebook perforated with pon point. 130 
Removing carbon paper from typewritten copies. . - ,134 

PHOTOGRAPHY 

Dimming photofloods before exposure, , . .......... 1 1 3 

Sensitive beam scale far photographic chemicals. . . .121 

Tilting tripod head from electrical fixture. ,.135 

Universal enlarger > I 46 

POWER TOOLS 

Work shelf for drill press, . ........ 1 06 

Hold-dawn On scroll saw become* presser foot. .... 123 

Self -alining shaft hangers ..122 

Spirals made with simple lathe jig 133 

Starting stocks and die* ............... 144 

STORE AND SHOP 

Pantograph drawer Swings out from workbench. . , .107 

Rack to store golf clubs 120 

Muffin pan serve* as small parts drawer. ......... ,13* 

Crochet hook fastens sack tags * *156 

Rubber-stamp rack holds pad too ... 156 

TOYS AND NOVELTIES 

T rick box a pueile to open ...... ,.105 

Juggling-cat toy tosses ball, ,,113 

Disappearing coin trick ....... , .. i. h , 1 1 23 

Simple gym unit for your bach yard *138 

WOODWORKING 

Fireplace screen* . . . , , 133 

Casters recessed in furniture leg* , . , . . + . , , . , , . 106 

Glue dropper for cabinet and chair work. 106 

Taking thin cuts from end of board. 122 

MISCELLANEOUS 

Stringing lamps in the garden, 106 

Repairing a pitcher pump. . 10? 

Clothespin* hold tree Lights 1 10 

Steel wool anchors screw in plastered wall. 110 

Model window* simulated with glass and ink. .112 

Radius arm improve* divider* .......... .... ..... 1 12 

Magnifying pUs* 1* supported by vacuum cup 110 

Anchoring wooden pulley* on Shafts. 122 

Protecting potted fish -pool plants in winter . .122 

Silk stencils for printing greeting cards. . 123 

Balancing point of ladder marked with tape. ....... 1 2* 

Graphite lubricating pencils for small parts ....... 12* 

Auto casings hold bricks when repairing chimney . . . 133 
Wallpaper seam roller from easier. ............... 130 

Wedge blocks hold tubing while sawing it... 130 

Cat and squirrel proof bird feeder. ............... 134 

Portholes for model boats. . . . 134 

^Cellophane** used as shim stock, ............... 140 

Wheeled pot to pour tar in pavement crack*. 140 

Water hammer prevented in air-cOnditioning unit - ,,14] 
Trick* that help you in soldering . + 1 42 

Chucking small irregular lathe work. 145 

Paperhangeri* paste bucket stand 145 

Guard on oilcan spout. , 15 1 

What you can do with a ring stand . I S3 

Wrist-strap mirror aid* plumber, ......... 154 

Sa*b lift* form bracket* for door bolt 156 



IMPORTANT NOTICE 

It 15 the Intenti an of till* magazine to proride Its readers with 
Information regarding the latest developments In the mechanical 
art*. We take no t ni=p duf L b i 2 1 ty as to whether t he disclosures con- 
tained In Our articles are covered by patents and advise reader* 
to Investigate this subject before malting, using, or selling any of 
the products, machine*, or processes described, In order to avoid 
possible liability fur patent inlringemept- 
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If it does, do something about itl Get a raise in salary— but 
first get the training that will entitle you to this raise. Thousands 
o! men in the same fix as you have gotten this training by 
spare-time study of an L C- S- Course- Mail the coupon today! 
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Nearly a Quarter of a Million 
People Have Enrolled 



BWm N'WCLASS NOW 
— — * FORMING 






®3S* 







57 New Easy Reading Courses 
Covering 4 Years High School 
and 2 Years College 



J f S43 Lectures — 
2,437 Pictures — 49 Color Plates 

Here i-5 such a wide eheinjc nf educational opportu- 
nities that you will find al] courses of fttatruotion whioh 
you want anil qaed, And pvon if you dn not foci the 
need ot studying ^vltnudiaalU/ ft single; one of the 57 
courses, you will Hti] I find in thin POP l TLA R EDUCATOR 
a vast- wealth of articles as fafteimuiue at- could ho 
found in ary popular ncm-fiftion niag.nino, Each weekly 
number will give you the biggcwl quarter'd worth you 
ever hud! 



ENGLISH (Speaking, Reading,Writing)-*- * 
M ATHEM ATICS — PSYC HOLOG Y— et c . 

for Only 25 Cents Each 

The POPULAR EDT7CATOR in truly "the poor jnan's higher 
education/' Takr, for eiampJe, a hubjoet like PSYCHOLOGY* 
If yau had to attend lecturer), on this subject in person at a High 
School or College, it would cost, you hundred?) nf doling — even 
an elementary textbook would ctwt you throe or four, Yet. the 
AUuitirt! teaches you this useful science for u whole year— AT A 
TOTAL COST OF EXACTLY 25 CENT8I This is an unpreoe* 
denied bargain! 



Prepared by THIS NATIONAL COUNCIL OF DISTINGUISHED 



Outstanding Authorities from Leading Universities and Colleges 



FL A. teller*. B-H-. 1LA,. Ph D. 

Lou in ao a Stilt UnlVorijly 

ac co l : .v Fancy 

Theodora too Jiarra-m. M.E., Fh.D. 

Guggenheim Aefaniutlai Laboratory 

Fran It MaJlRa, Ilneenrcli FeBow' 

Ctlil. I nit, tPf Twh. 

AERONAUTICS 

H E, ItarEir#. SLA., FtklL 

N*w School for Social ReMkfih 

A M E K i CA iY HISTORY 

Walter W, Ryri* t it, A., Ph.D. 

Unlwtlty et Panntylvanla 

a * c,lxt « 

t lark Winter, A TI,. LL D. 

Yale University 

ANTHROPOLOGY 

Albert T. nm it rad, Fh.D, 

UdiVeraity of Chicago 
Claris witsler. Ph.ft.i N. Cl XeUoc, 
M.L.J O. C, Vkllhmi, Fh.D.J W, CL 
Bennett, Pb.l>. 

a met 1 , JDineiiqi #f Hulun! Hillary 

ARCHAEOLOGY 

l.rncal PJnkerint:, B,Si,{\ . SI-AtciL 

University of Cincinnati 

ART & ARCHITECTURE 

Clyde Fiaber, Ph.IX, 1,1,!). 

A mer. MuieLim of Mtliinl H 111- 

d. 11. WEnlon, SLA,, D.D.. LliCD. 



Vtindarfatll Un Evert I 



L. A. tR.IUt.laLL, Ph.D. 

Unlveriily of FlllibvrlH 

CHEMISTRY 

C, J. Friedrich, Fh.D. 

Harvard 1 University 

Cl vies 

Dvranm H. Whim. Fh,D. 

Slat* Uni unity nf Uwa 

CLASSIC A L LITERATURE 

Wslirf J'richaiU Falun, ll.A 
Yale Uplvt rally 

DRAMA 

Andrew RL Vincent, 

Univenily af Oregon 

DRAWING DESIGN 
1L fi. Cmlum. A- H, . A,M- , ( Cantab. | 
it. Lwl* Unlvenily 

ENGLISH HISTORY 

Thtiuai A, Kn&tc. rli.D, 

Uniymity of iirehFgan 
ENGLISH LANGUAGE 
Hon If. H Billon, Ph.P, 

FriArctdli UntvefiHv 

T. NGL ISH LI J ERA T U RE 

Klfft Findlay 

Columbia Univerilty 

EURVTHMlCS 

Farl F, lanpr.!], Pis. 15. 

Unlveralty of Notre Dams 

FLENCH 

Samuel Tlldr-n Bratton 

Utlltenlly r, | MUififri, 

Geography 

Toronto T. Qulrke, M.fft. PtuD., 

RiLA.A.fE. 

UnlVonlly of Itlfnsla 

™ ™ GEOLOGY 

P. W, Pirm. Pll,P, 

Pttin state- Crflega 

GERMAN 

Hairy K Kanden 

Bryii Mur Cat hoc 

GREEK 



tilery 

NOMY 
:,D. 

ill Univerilty 

_ , _ „ „ SJBLE HISTORY 

John Hiram fjrrnuld, Pli. n, 

Oirtmoulh Cvtlege 

CL Petry. B.0., . 

Carr ell Univentty 

John Prcelcy Fir*. Ptt.D. LOT ANY 

Stevona l fi it I tu it of TeilhnokEV 

BUSINESS ENGLISH 

Organized /o Help Millions Broaden Their Knowledge Through the POPULAR EDUCATOR 



Oermltl £!, Wftllh. HA. H.A., SLA.. 
Ph D,, H.T.H, 

Fnrdhem Ufllvenlfy 

ITALIAN 

Grant SI, RyOe. B,A.. M,A* 

Univerilty of Wliro-niln 

a w j. W r,rt.rt. tAWINih!™ 

CatRnllB linlrtfiltjr ef Auimra 

LATIN 

KL Karl S1KS Innl* 

UnhrnilJ of Ttkai 

WlHlun Whitfield M l kit L. A .H.. «r 
buka Unlvinfty 

MATHEMATICS 

June! I). WetQiaDtt. I'hrtl, 

Hew Verk Unlverilly 

MNEMONICS 

Tlhof ’Ktrekfi, PU.D, 

Qeamefown Unlwerilly 

MODERN EUROPEA N HISTORY 

tiowao: ||. Frnaum. Ph,IX 

UniVeralty flf WaiillnglBffl 

SlfO NE P 

Wendell W. Wright. Fh.D, 

Indiana Univerally 

PENMANSHIP 

P* W, DyktOia* M L 

Columbia llnUcnlty 

^ r+ , , MUSIC 

O. tJL Jotitirnti, I'tL.I), 

Slf.lt Univerilty of Iowa 

PHILOLOGY 

Wallet H EkhU*. SI, A.. PLD, 

Clark Uni vom My 

ECONl J MI c GEO (7 RA F H Y 

Prank T. l*iockton. AB. L.H.D., Ph D. 
Univerilty pi Kanui 

ECONOMICS 
Fred As a ttornef. C.B. ,M,C. R..K- A,A,JL3, 
Cornel! U ft|**r* Ity 

ENGINEERING 
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The Higher Education 
You Need for Success 

now yours for only 

One Cen t a Lesson I 



Only 25c a Week * . . Stop Whenever You Like 

N 1 >\\\ at last, every man and woman who wants the benefits of more advanced school- 
ing can have them, for the National Educational Alliance has brought 57 High School 
and College Courses within easy reach of any one who can afford to invest 2 fie a week 
in bettor education. 

To begin with, your membership in the National Educational Alliance h free , and as 
soon as you join you start to receive the POPULAR EDUCATOR — which includes weekly 
groups of fascinating lectures — -for the price of a high grade periodical — -only 25c a week. 



EDUCATORS 



I*. It. |)*rti, .1.11. 

(Jitlnri 



111,0, 



nriltv *f HHrmwit* 
rjify 

■MrM 



TT. K, HMjLMrlfh. 1ID, 

UnitiJi Uplvefiif 

PHYSIOLO 



>>» t IK. llcm.tSiLrti. A. h . PIlD. 

U ji j t Lv ct Arl7imEL 

POLS TICS 
A Juki It OHUUlld. Ll.O II A.MlTlJ, 
Norttmutsm UnltnraltY 

PSYCHOLOGY 

KlcPinr,! 1). FaJ 

U>u. Iriiiiluii of rcEhrsfouv 

RADIO 

IllfTJ A. AiJ,. It-A: 

CJlv Ccl'eflrt hi nw York 

PHILOSOPHY 

tel H..V. , M.Ar. PlElX 

Ohio Sluts UnJwwilty 

PHONETICS 
L, L. 1 Euidmi, AAL, 11 . N. Fh.j>. 
ij /N * i 1 /! r tv »l CehiUta 

PHYSICS 

AUin Nflvin*, A.D.. M.A.. rh.IT., 
1,J 1 1 . D. * LL.IV 

f! alumina Uni>*r«.j|> 

SOCIAL fit STORY 

F. I1L KerduTill*, H.A., M.A., Ph.D. 

5tUa UnlvEmiljr tf Nv» Ittckk4 

SPANISH 

HrtmNi WUlUiI TH/ans 

St=r Tprd Uriivcnily 

ZOOLOGY 

iUtfl Hhaw. Jr, 

Nn Yirfc UnFrtnllv 

WRITING & RI W KITING 

Additional course* fti SHORT- 
HAND. TYPEWRITING. IN* 
TERJUR It ECO RATI N C t 
PHOTOGRAPHY 

IT’S NEVER TOO 
LATE TO LEARN 



Like Reading Any Fascinating Magazine 

Nothing is more effortless and interesting than the new method 
of education employed in the POPULAR EDUCATOR! Your 
lectures come once each week on each subject in the pages of an 
attractively illustrated periodical. The first weekly issue includes 
32 “No. 1 Lectures,” in 32 different courses of instruction — from 
Anthropology to Zoology. The sec- 
ond weekly issue brings you a simi- 
lar number of “No. 2 Lectures,” etc,, 
etc. You follow only the courses you 
want to learn, just as you read m a. mag- 
azine only the serials that, interest 
you most. 

is tts entertaining and 



d 



Each course 
informative as 
expert in 
the su b j ect „ 
plus et popular 
writer, can 
make it . Each 
lecture la short 
enough to read 
at one sitting 
and &o interest- 
ing that yon 
retain it easily. 
The lessons arc 
illustrated with 
unique photos 
and diagrams, 
sometimes cop- 
ies from price- 
less originals in 
museums. 



Mail Coupon Now 



You Pai| 

o-2 j 



a Week 



T 

I 

i 



Wrap Up 25c And Mail It Now Foi Your First 
POPULAR EDUCATOR 

NATIONAL EDUCATIONAL ALLIANCE. 1 m.. 
Dept. DE 

37 West A7tb StJ-pntt New York, X. Y, 

For the eDehmed Z5e, please send me the first issw 
rant ;iii ru njt n croup of ’A2 T .ectore* in the AifianeYx 
cailrtien, prepaid, nod enroll liL" 1 in the new ehtps far 
one Yeur. You may send me t.he POPULAR EDU- 
CATOR weekly Lit the rote of n week, until I give 
you notice tn runnel. For coiivcliivltee in bookkeeping, 
vuu Tuny bill me once t\ mantli for such copies a* 
1 receive. 

A’a me . . , . . . r r , 



-■IdJrcsj . 



CiVy . . Stale . . . 

PLEASE WRITE PLAINLY 
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■HELPED 
BUILD HER 



THERES THE But THRILL 
OF AH AIRCRAFT CAREER 



Why don't yo*i step from Aero I. T. I. , . . into 
the great aircraft industry . , , as hundreds of 
Aero I, T. I. graduates have already done 



why there is such a demand 
In the aircraft industry loi Aero I. T. I- men. 

what there is about Aero 
I . T. I. training that makes Aero I. T. I. gradu- 
ates advance so steadily. 



what an air era It career train- 
ing program supervised by an Executive 
Board of famous, aircraft builders can really 
mean to you. 



(Pcot why it pays to get your 
training in the largest, finest, most modern 
aircraft training school in the world. 




GET THIS NEW BOOKLET 

Find Out about careers in 
Aeronautical Engineering or 
Masrer Aircralt Mechanics. 
Send Coupon NOW, 



VJtt Pm . Cwiiai 

Ai-iraU Curp^f i'.-in 



y forAne-fly Pmidpnr. * Prrtnitnl. LwSheetf 



T+--r Piori»T«p Cv^p 
jrt.J Vice °*n 
Aintfalt CfHPpanv l« 



Ai'crcU Ctxppraii^ii 



Aero Industries Technical Institute 

S2S3- West San Fernando Road - Los Angel-ea, CaliiorniA 



J PI* Ai* -end: ir** hoakJef ile rr. Ban g oppoTliin.Lti.c- 2 in lb A a:r-ra“. I 

I Industry and Atm I T E tiAioiftcf iTKis boalltft jfliePded emir l® 1 I 

iuvn isvsr l? and undoT tQ J 

? WAME AGE i 

J STREET j 
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e Sut'h beautiful 
Innr, and a a en*y to 
[star' Jtt*ttous:ha 

key and folgw nor- 
J'rtu Mr '(. misn. N'olh- 
coniparo wi|h these new 
Saxes, nkHncti, Tmtti" 
|ieLs b and oilier P-A insEru*- 
mfitta. Fu El> puitratUfi t dryuui' 
aureiigts asoiircd, Sm jour 
music eli'nJi'r cr write direct 
/«r beautiful. free lunik, N® 
obligation. Knsjf term#. 1SS« 

AN-AMERICAN 

P-fl Building Elkfanrt, Indiana 
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LECTRIC A 

• ENGINEERING • 



L 



ONE YEAR rotiiffths-ril rrjujvp iin-iiarts fur technical work in (ii* 
eErClfii'&l rie|i[, Thorougb tralfllnft in ttflttrlDieg, with praelLeetl 
ipplicnttans In tat»»iory ami simp, High ptanoineTH rerord. 
AtwJerti E>uildinaa r cfornMipry, dining Fall, Cunpiu. iGUi year. 
Catalog on refluent. 

ELECTRICAL SCHOOL 

131 TaKomii A*e, Watli., D.q. 




BLISS 



Learn WATCH REPAIRING 



AT HOME You. i-rtn k~nrn hy oar oiodrin imd 
nriisiual uvaieru uf erueenicUuu rvpry i»ri of i h* 
Watch lUpiirinr '[rule nt brim*. You ."mL 
darn money whLlo I purii'n:.* aii'l pmErfurfi youriwLI 
leer n i**l] jinyiiiK puaitkin nr el Art in Inisini^pi r«N 
l«r e*nrplri-mie one offmtAfi at Ihurruei Ion Good 
WlElrb Ti-[iuir<<rf- nep in dtimmrt mid £*!ur ttiUy ilAra 
Very eut.l wiilrMW, Fur tHrei^uJAFfl Apply In ’.lw 
Wlicenitn SeMel Wntcti Repairing 
Si* C Mason Si.. MILWAUKEE, WHS* 

CARTOONING 

DAVC Turtt your MSertt Inta dollars 

Develop yrair nL'Iii - mill jihph i , I LnO'<xlton twin it ii-nrne* 
■ Ijpl ■ Earn alty- known. fartoonNrt. Hit brIunIvn. wKi*Mr>.l nirtimi ol 
1111 I drh»inr um! crrNllar khu niica It nqr hi ham. W art- for r r* 

W" In »«a ■■ fL->-i, .-i f rcJaJril Hi' ‘folilli ill Ilia i-i r,'l.ii 1 1 hofnr-M.i*l ■ 




INF.ilifinTi &choaE 



BocUde eip4rt.ir.il n^r 

nP CiSFtannlnn, 4^7 Pen Inn 



Eulldinn, Clfveliintl, OWo 



Tllli DE1.lt FI- 

°lVi 



EARN' 

riD4~ti.IT pf I'.yrlMlIoaEl 

Lm # . re., ... • "tMARTEntti nV STATt OIF MONTAMA." 

\ ,t ;if, [.,(*• n’t y H.illrii-i r.t Wo UtiliiinMun. 

t em.nl. One Cellryt. TJept. 2.R, Jl.l Em W>.„ 

Mih-dDI*. Mtirtliiu. U, S. A 



■Art*. 





£trb T.if mi.ntri. d few mcrnh*. V* iIhw you baw. 

Ii.iL Lihcrntory TTinn:n*. pl.OEJST i' Ii'.hjI. Dat, 

Er.‘x- term* A.k (■ -r fr±t Citalotf ¥ tnd Jwil 

M. V. SCHOOL or HECHANIvAL D TNI 1 57 Hr'. 12 ? W. $1 SL.M.T C. 





MAKE MONEY AT HOME 



Am*?inif nhlw mclil-nHiRlnsr outfit maV™ r.*rTc^l 
fii'sH'l.' rrti.fldti of pllqun, jinii LMj' 4 ’. &<K>fe -ptiils, 
'•iL"- n«t frtmi tU’ Ep rA%'h. I'jrhi Mt&hl 

rnakn SlUldiVilS tri msfl Rift* [n Fell Ue»lp 

31 . 0 b lipIcffiE Mn ™ix-ritrntr enfiteiffiry EjEUrlf 

pi.il 1 'ii^y. Btsirt r>rriG(Jil~i.Pc hilMni - In your bi • m« 
. . . Sell in siOFfle. Ill IT * fioFM, frit-iils. fpeonn, 
rcund fEji 1 1 id A. hi- mill]. Full hT cv,aro time. "Mi'Hil- 
b i ». 1 1 :■ i ic!y Hurilc - * and lihl ivf fiiljt'r* FK-Kt. H Flic 



Ocpt, 



SO-LO 

H- B ?7 



WORKS 

Cincinnati . 



Ohio 



H'ftcn wriftstj lit ativertieers pleat* mention papular Mechanic* 
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Try a Lesson Yourself — No Obligation 



American School, Dept.G145, Drcxet Ave. at SSth St., Chicago 

[ tuivie eh;Ecl£E><! f tlP line of work In I would l!Sfl a good job, send me- nilOrujt OApCD^O Of Okli- 

eaUun on my part n copy of four outlet! u and an early lessen in Lfce Aold l Have ocLected- 



D Apr CenditFstilng 
Q ArnMt«tur* 

D Automata, CrgliHrlrs 
Q AutDTTiDfail'H ftfpairirgi 

□ fiHihkHpiiifi and 

Celt Accounting 
G Builntu Minig4fli«nt 
G Civil Epglniorlng 

□ Aviation 

□ Contracting, Building 



□ Elpotrlfal Cnglntirlng 
U Dlutl Engineering 

□ Drifting and Dnlgnlng 

□ Electric Rkfrlgiritlon 

□ Hutlng, Ventilating, 

Plumbing 

□ Prpf*t,|gnil Accounting 

lnol r c. P. A. Coaching 
D High School 

□ Highway Engineering 



Q Low 

Q Liberal Arte (Col lego] 

Q Michfnkil Engineering 

□ Mfrphandltleg 

□ Prlvnto Sacrotary 

□ Radio end Ttlititlen 

□ SalHfflinihlg 

□ Shop Practice 

p Steam Engineering 



Name 



- Occupation - - 



Street - 



City 



-Slate. 



I Am Getting Ready to Earn More Money 

. . . Preparing for a Bigger Job 



lama student of the American School. Chicago. 
A little more than half way through my course— 
already my increased knowledge has brought me 
promotion as a result of the hour or so a day I 
have been spending getting acquainted with the 
principles of the work I enjoy* I use only part 
of my spare time* so it doesn't interfere with 
my home and social life, and certainly helps me 
on the job. 



1 have been surprised at the practical manner 
in which even advanced work is explained. It 
is a lot easier than I had expected. I only wish 
I had started this plan of getting ahead a few 
years earlier. But when I was 18 to 20 I felt pretty 
sure of myself. I didn't take enough stock in 
what more experienced people told me about 
the importance of being thoroughly trained for 
the job I wanted. 



You Can't Win If You Don r t Try 

American School, Dept. G145, Drexel Ave. at 58th St., Chicago 



CUT ALONG THIS LINE 



Tt'lurn vrriiinv (o advertisers ptea&c mention Fapwfvr Meehan fra 





14A 



POFtILAH MECHANICS ADVERTISING SECTION 




Good Pot! in %z! . 



bn 




jfEF 



Hj,' 

*• S V.S While U***« *. rt 

“*5 Sw Muatw* 



SSfc „ G«0 uotioe 

*4 ftflO T P(HJT!( 1 

?*$£*?%■ *&*■ 

■■a* * *' * ‘ r,__ vSU^^\ , c TU. 

«%* ,5 ww>t *£* «.. 

_ Time 



. : n spare Tti* 1 
a Week 

. <«■» 110 “i ‘ ,•?— i 

** l 

-p'p f 
L V»- 




41 When I finished training I accepted a job as 
serviceman with a Radio store. In 3 weeks I 
was made service manager at more than twice 
what I earned in the shoe factory/’ 



BE A RADIO 

Find out How I Train 

Radio oilers you many opportunities for well-paying ape re tLmo 
and full lime job*. And you don K t huVo to give Up your Job. leave 
home or spend a lot of money to traLn to pet those Jobs — to become 
a Radio Export, 

Many Make S30, S5Q T S75 a Week 

Radio broadcasting stations employ eTiirlnrera, operator?, station 
maTiiyjent imd pay up to So.OtH) it year, Fining HttdJo iseta in 5 p 9 .ro 
t Line pays many 5200 to S 5 O 0 a year — lull lime Jobs with Radio 
Jobbers. manufacturers atid dealers OS much &3 330, . 350. £75 a 
week. Many Radio Experts open full nr part time RfldiO sales and 
repair business Radio manufacturers and Jobbers employ testen, 
inspectors, foremen, enfllneeirs, servicemen, and pay up to SR, 0 QO 
a year. Automobile, police, aviation, rcunmerclitl Radio, loud 
speaker systcou are newer fields Offering (food OpporiunltloR. now 
and for the future, Television promise* to open many ffood fobs 
soon. Men t trained have pood Jobs to these branches of Radio, 
Read bow they ent their Jobs, Mali coupon. 

How You Got Practical Experience 

I send you special Radio equipment: show you how to conduct 
experiments, build circuits llluBtrotlhg important principles used 
in modem Radio receivers, broadcast stations and loud-speaker 
iiLutallatlDUB. This 50 - 7*0 method of trolnl ilk — with printed IbStruc- 
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"I had an $18 a week job in a shoe 
factory. Vd probably bo at it today if 
I hadn't read about the opportunities 
in Radio and started training at home 
for them/' 




“The training National Radio Institute gave 
me was so practical I was soon read}' to make 
$5, $10* $15 a week in spare time servicing 
Radio sets/ 1 




"Eight months later the N. R* I. Employment 

Department sent me to Station KWCR as a 
Radio operator. Now I am Radio Engineer at 
Station WSUL I am also connected with 
Television Station W9XK." 



EXPERT 

You at Home 




“N. R. I Training took me out of a low-pay 
shoe factory job and put me into Radio at good 
pay. Radio is growing fast. The field is wide 

open to properly trained men/’ 



J. E. SMITH, Protitfert. 
National Had- la l nsl jiliite. 
Establi »)iad 1914 

The mil n who haK illrectnl 
ihu hwuu stud)' I ml Flint uf 
more iJiefL fur tiir luJio 
JnUuitry tlLiiti any other m&n 
in Amorim. 




paffinTisijj 

j it ~rr,n 

m, 



tloFis n n i'I working with Radio rjartu and circuits — 
nut kes IniniJtiE ut Indue tm cresting. fuarlnatlng, prar- 
ttciftU I ALSO GIVE YOU A MODERN, P HO PAS- 
SIONAL ALL-WAVE, ALL-PURPOSE RADIO 
SET SERVICING INSTRUMENT lo help you make good 
money JlxLnE Radios whltft learning jinrt equip you with a pro- 
Ittjjdcmal loifirumfoi lor full Ume JoTw after graduation. 

Money Back Agreement Protects You 

r am iso sure I ean l min you to your satisfaction thni I ruftre in 
wrl ting to refund Etery penny you pay m t” If you are not KiitEaflral 
with my T ,estw n s ami tnatmetlon Service when you finish, A 
copy of tftlfl Hnment comes with my Frw lloolu. 

Find Out What Radio Offers You 

A(1 Today, Mall Ihe coupon now for “Rich Rewards fn Itadio " 
U r a irtf to any fellow over jft years old. ti points uut Radios 
npare tLme and full linn- npportunltliM and Ihunc rottllng la 
TclrvLalofi: tel In about my train tug In, Radio and Television; 
nhows you letters! from men I trained, toning what they are doing 
and earning. Find nnt what Radio OUera YOVf MAIL COUPON 
in an Onv-clOlie, or paste on a postcard — NOW? 

J, F., Smith. Praldent, National R&illo institute 
Dept. EJAP, Washington. D. C, 



MAIL THIS NOW 

Get 64 Page Book 




J. E. SM (Til. Fnulde.it. n L pi, fAP, 

National Radio Institute, Washington, D. €. 

Dear Mr. Smith; Without ohltglillnjl me. Belli! "Rich 
Rewards In Radio.'' which points out spate rime itmJ full 
time opportunities in Radio. und explain. 1 , your praelh-al 
nil 1 1 hod or training at home In spurn tLme to beornne a Radio 
Expert, f PI case write plainly.) 



Name 



Age. 



Adrlrpiss. , 

City. ............. 



.State. 
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High School Course 
at Home 



Many Finish in 2 Years 

You can complete this simplified High School 
Course as rapidly as your time ana abilities 
permit. Equivalent to resident school work 
— ‘prepares you for entrance to college. Stand' 
ard H. S. texts supplied — Diploma, Credit for 
H. S. subjects already completed. Single sub- 
jetlsif desired, High School education is very important 
for advancement in business ynd industry and wCiblly. 

College Entrance 

Hairing the pnst 14 year*. our High School graduates 
have been admitted lo 531 different Universities 
Colleges,. Junior Colleges and Normal Schools — 80% 
of them witbrnit entrance examination. Course also 
prepares for teachers' certificate and pre-profeaaional 
cmmiiiatioria. 

Business— Industry 

To get and hold a good position an Ru&ineaa today ymi 
must be able to write clear, accurate letters and re- 
ports — do figuring involving Algebra and Geometry — 
talk, intelligently On matters requiring a knowledge of 
Geography, History, and Economics! 

In Industry — Mechanic:!! and Engineering lines— 
you must have at least an elementary knowledge of 
Physics and Chemistry— be able to figure quickly and 
accurately — know something of Mechanical Lira wing 
and blueprints— and be able to talk and write ac- 
curately and clearly on both your work and ordinary 
topics of con versa ttOn, 

Our High School course meets (he preparatory edu- 
cational requirements for Business and mdu^U'y. 

An Educational Institution 

The American School was chartered in 1897 an an 
educational institution* not for profit— and is exempt 
from paying Federal Income tax,, like the best resident 
colleges and universities. 

Don’t Be Handicapped— 9 
Complete Your Training Now 

Be a ILifih School Graduate! Prepuce yourself fqrr promo- 

iinn IpBuHLiieipand Indus- 
try— for the Professions, 
College Entrance and eb- 
dal success. No matter 
what line! yoa itiiiy select, 
IIeeIi School training Will 
prove invaluable to you I 
Our modt-nate cover 
nil I net ruction, standard 
text hooka and Diploma. 
Easy monthly terms. Get 
ii.be, ul In life. Start your 
training NOW] 



20 Other Courses 

Over ICO irated Fditruic™, Fn- 
Emti.rt.iiid fl u n in c * ■ M r n 
Rel pi'.l prepare our uf-i'cial in-, 
k traction maLerii I r ivtiicln Id 
LueS tiv many inidnit Ectibulu 
und U. ft, Kory, *nd 

PtutEue* or HaiiltfSim, Cuudi. 

W ft yaa ,vwitr training 

tt pnnm tor Uie bwl. paying 
tcnrH ut Iti-itnitrv iiii J nuaine*f, 
RJ IIHtif,! In the coupon. 



Mail coupon for information about line that ititcresti you 

American School, Drexal at 58th, Chicago 



American School, Dept, H-Ui, Dr*x*l at 58th, Chicago 

Tell me how to train lot huctTU In Line cheeked. No 
obligation. cm ah. School Courre 

Q Accounting A Auditing CDiesc] Eufllneeriog 
O Architecture & lading D Drafting & Design 
O Automotive Eoglft'rlniS 

□ Bogln^a Management 

□ Corn 1 eieia I At ronnutka 

□ Electrical Engineering, 

□ Electrical Rcfrlgcrat’n 

□ Air Conditioning 

□ Civil Engineering 

□ Complete Law 

Name. ...... 



D Liberal Arts 

□ Private Secretary 

□ Hl er AC t aiC.P.A ) 

□ Highway Enfiin'fg 
C Mechanical tcn'r'i 

□ Ratlin & Television 

□ Sliileim unship 

□ Steam Engineering 



A4dte*s. 




F OFFERS YOU A GREAT FUTURE 

KOBE CIFJfflSS. WRIGHT TECH GPAWATtS ASE 
EMPLOYES IK TKE AJSCftAFT NWairiT THAN 
THOSE or ANY OTHCfl SCHOOL TiiJn Mr yow 
iuvjro ul ihe bawl cl lhe Aircrali ind-^nry .a! Avia, 
liir.'i fararvc*l and ddeel school. tpceiaLuig m 
I Altered 5h«1 M»UL 2 MaiNr Mechanic* ir.d 
3 A«ror r 4vtiptl EngwMTiiig. No HyCnij snvpI-rvJ 
GTaduaSei «n dtftcjnMig LirjnodJate 
CTTipJojTnen! fleKun. ihu. ad mthyaur 
tiair.e, flgfl 4ddJ«M course 

ui vrkidt ycu dfL!f lull Inlc-nr-aLicn. 



<URIISS- WRIGHT TECHNICAL INSTITUTE 

d H A N D CENTRAL AIR TERMINAL 
CIEHBAU 'LOS ANGELES' CALIF. 




BIG MONEY FOR STORIES 

Directed by “PLOT GENIE” 



One fiim-mi* writer who Aelln u.\rr <iiiip mil bun -Vcorrlr: 
d* T Ve!H5pi la I A islets- entirety Irnm ilir- rp.fVT CENTE. Mfinj.. 



yanr 

cih-r 



Utn«r>, U IlStv'^i-r. ihc F’JjQT GEN IF. ;ivr s yrnj uni rinVCt 

rp ri.tr? i. ; i : i. ritiniuliclf-s; vonr UKaeliiatl 

rnmmm ■ wrin 



plutfc, ‘^ii rprb.w ^iiruul.rlej; your liRasdnoiTliTii. Th? Brest 

tr-t Bid to rn»ist1 vr EhOnfalC? i’V., r il t-v i 5,‘U . Wrllt’ L.>,Jay !,,r Fir 
iiJli.r I 1 7 Fa/Ryr & Un-Mi Co,. ■ tW'i , k i'iPili< xr* ‘-liirr 1 Hl*-n 
LLJl E. i nurth HI in* Nmpfel^. C.Uif, 




MRP YOURSELF TO SUCCESS THIS WINTER 

(livri n ft'iv flf.npv, L|r-ifi |n mfr hnnw- 

h liJsiy CiUt'-i' («n ItiiiwAy lin’d tlvs Traffic I Is ■ 

■ potion. ^[rU's-idii) (vuportunitbv: for t«ur 
Ufaittc*,] VHidiiNUir, wfai>n> Kelp j'Lirri. at i ■ i ■ 
t„ a I ti-S |MiP jnon tfi , pi Lin I'? 'Infi . 

nr onfunel tuition., Mrri- I 5-b GltEilil p. 6rt 
FY-« lLsoklVl. STANDARD BUSlNeSti 1RR|N, 
lira INSTITUTE, pi v, 201, Buffjln, W. Y, 



S-, .S. Dr.fiTct in 2 yeom. World fomnui 
for tccbnioal U-ycrtr ooumea in Civil* 
Bled rictil* M ec hair ion !* Chemical, 
ltadia H AeronautLbal Bn t:i buering ; 

litLfilkH AHminktratinn and Apoouttt- 
ing. Those who lack high Retinol may niakc up Work, Low 
tuition,. Isow living coairt. Located in picturesque bill And lakn 
region. Studcntri Irons every etute and many foreign cijuntrica, 
fpijih year. Enter January, March, Juiie, Beptcmtx-r. 

Write for catalog^ A19 Cellag* Avt, ANGGL*, IN&. 





Wrlle Tor ullt Free DpcpL. "Hew iu Uc- 

'i' ii!l\MI,” ft f'»n r : i i ih ,<! i.l 

nsarn*4 trj vVriLi? Ill If^h' HIIH*. Vcr-r 
written ipli a mot If VUH IDPlW 
(i, Write t(j*]uy, Th# Timlblvrl St-h*ol 
4 10 aidfl. . Ksnui City. Mu- 




I2week$ 



I WILL 

IHAHCE YOUR TRAIHIN& 

If YOU AM SHOOT OF HOUIT 

"I'rFfipVii fiir rprifirtunitles isi Radio El renr least. 
Talkhw pICtureR.TclCTlllon, by 12 wtefc* dl prac* 
6*1 *hop work an Ihc frreflt Cojfnc Shop*, en 

real RADIO uml S^ued^ximFcncnt. Yc-U fion’t Wrfid nJ- 



v*nccsd edurBlicin pipYrlcni’a. Free KmnYismyent l^ervi^e fa.it 

BiM. IN.iiw ca ,ti H-hihi learning. L lee L ■ Ic Id « lr eral it*n Idc IdA- 
«d. Mdil Ccrupon twlnv : t ?'■* !•• •• k whi'h (*••••■ ym haw han. 



tia - cti rr-iiflflf. -.liijcf c t. ful Ksdli, N *n Mm- ini ir-:v ciu rtrnin 'tif ■ 

H, C. LEWIS. Pro*., HADlU OlV. Coyne! l t<“Ltric,«l 5ihno» 
SCO S, PAullnii Si., Dipt. j^-UE, Chicjp^a, tUineia 

Si-rd Kr*s. Rndio liewi* npd [new. TV’ I rn?? n.l'-rtjt 



y.jLC H r f ' j y .f ull iu n ■ A1 Ctf . U r.td u ,i [ loss" ' PUn. 



UfkXlV. 



ar,R_ 



anilELpSS , 

CTTT _ . 



When uriTftitd ijlftioe tiienftim Popular Mtchanics 
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TOOK TRAINING 

- , . . suwc* ft* * '°«gj 

urho^l “■ 1 (•■■,- ed l|V ttlfl 

Ovt^ el . VtVai J &tJ a ? ft i 
W jLdatir. -relent. 

IsTs. «'^ u ‘ "" 

W cn^B *. ». Lae 



Already booming, Diesel is repeating the spec- 
tacular growth of the automobile industry right over 
again - thousands of J, top" men are there because 
they Jr got in on the ground floor" * , , when that in- 
dustry was new and growing by leaps and bounds. 
Now it is the Diesel industry that offers YOU exactly 
the same kind of an opportunity. 



HEMPHILL 



WHAT ARE YOU GOING TO DO 

about your diesel career? 

Get full information on a training plan designed 
to fit you to got ahead and make money as a Diesel en- 
gineer , ▼ , training you can get - no matter where you 
live. Send the coupon NOW, 



DIESEL SCHOOLS 


Please tend me tree new is^uoc-i ' March of Diesel" 


L 


Anienw a original exclusively Diesel training institu- 
Non . - fully equipped to thoroughly train you as a 

Diesel Engineer 

BOSTON 114 Brookline Avo NEW YORK 31-26 


booklet and in formation on Hemphill Diesel Irain- 
in^. (.This Information intended only lor men be- 
tween 18 and 45), 

NAM? Af^E 




Queeca B3vd,„ L L C\, DETROIT, 2341 W. Lalayette 
Blvd,; CHICAGO, 2014 Lairabee St.; MEMPHIS, 417 
Monroe Awe.; LQS ANGELES, 2120 Sen Fernando Rd,; 
SEATTLE, 501 Westlake North,; VANCOUVER 1363 
Granville St_ 


STftPTT 




Cm' -STATE— m-33-p 

S-zfiJ Tend Coupon to Nea-ect Addr^aJ Shewn Al Leli 




Located only in the above named cities and nut connected writh any other Diesel echaak. 
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*CIVE ME YOUR MEASURE 
AND I'LL PROVE 
IN THE FIRST 7 DAYS 

YOU M HAVE 
A BODY 
UXE MINE! 



// 



No other Physical In- 
structor in the World 
has ever DARED make 
such an offer! 

I 'LL give ycm PROOF 
in 7 days that I can 
turn you, too, into u 
mail nf might alld fUltP- 
cle. Right in I he fanl 
week you will hop and 
foci the improvements! 

Then I continue to re- 
build,, renew and "overhaul" your body. 
Soon you are the prowl owner of n 
powerful build like mine. People Will 
notice the ruddy glow of health in yuur 
fnen, the sparkle in your clear t'Yrf-, 
the breadth of your shoulders. Yon 
will he the fellow who will walk, «R 
with the pretliml jEirl and the beet job. 
Mail coupon below for u FIlEK ropy 

of my new book, It ravcolii the eecrete 
that changed me from a 97- pound 
weakling into a hueky who won the 
title of “The World's Most Perfectly 
Developed Mini.” 

A™ you underweight? Ill ndJ 
pounds where needed! Arc you fat in 
spots? ril pure you down to fell ting 
trim! 

And I'll also give you rugged health 
that bamdu’s eoiiaiipml ton , pimples, 
nkin blotches ;ind similar nindiTtons 
that rob you i>f the good thingy of life! 

I haven't any nerd for contraption* 
that may ntmin your heart and other 
vita] organa. I don't dwe yon or duc- 
t or you Dynamic Tftrts I on 
in an 1 need lt T s the natural, 
tea Led method fnr devplop- 
ing real men inside and out. 

48-Page Book FREE 

Tells all aljou! my 111 I' Iliad iicul nrliut It has 

iUotb to inako liif-miiMiN mm aul ief iiiie- 
ilwvn spDcinifi^ Hfiow-B, f runk :iriu.,l {iliatas. 
Imvr I rtcrelup at? pupils t* my awn perfect!^ 
tiiilsnml prvpprl tun*. >ly nyslem t-:ni ■ ki pie 
k j ni o for you Uf. Pen' I lorn nn t»L-i u|£ iiitly 
liilf uf the man you CAN h« ! Pul ,v-mir naan* 
unil nklrt'FS tin the coliptiti, tir n pofllranl, ati'l 
inal lit today. i 'H.1 lit.IvS ATT, L*. 1 h nl S-.V 
115 Itaet i3nJ Street, Now York, N. Y. 



A ■ 



phot i 

show 1 1 



Actual 
ihoto 
Ing 
how 

CHARLES 

ATLAS 

Looks 

TODAY 



jintHit 

Is i 



CHARLES ATLAS, Dept. S-A 

115 East 23 rd Street, New York, N. Y. 

T wnrit the proof paat .vein system of Dyunmre 
TeniiDP will uuKr u new man of me — else me 
u. htiaUliy. S.u tiv hotly ntnl tag nnifitSv dcvelopiiiehi- 
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Offers YOU COLLEGE end PROFESSIONAL TRAINING 

Majoring in AVIATION 

ArrredLlful by the Illinois Rutierliilrfidilii or Public TnEtrUrtlon, U. S, 
mirrored ;ls il ( ummerrLal Orecind imd Flying HehoDt ami Mechanics' 
School, Upect lu high *eh«l ktimIiiiium- 

FOUR CoureEi lead t" B.S. degree* in Prafeisicnnl Pilatinff, Aviation 
Om-ratiijn*. Maintenance Enqi iieer i?in- Aaron an lie .it Engineering. 

FOURTEEN m* rails Q PLANER are used In prefewlonsl flight 
IraluLag which pitpaTus j?nncunEes ter jLJrllru 1 ill jjric v j [ i*ug, 7!" 

of tijuuuicj *Hter air inmipotuiloti la Nonb nenl Scmih AmcacrA. 
tD.OQO haute flifihi training eEvcn. CoO tiouri being flown manthly. 
FACULTY of jcMcialliii In \orJou* Ildils of arlutloa. 

1~R gPlrtuntCB. l':nrQl[raent tlmiud to a total of 5>DD. 

1 i.-u- wli o airport, 11 bulJutiiffs Lie voted CO ediool phrtn'rea eicliialrelj 
iJureulLoriitw .uuJ dieviutf iNii -it Lhc tlolkfo. 

Winter Term Januar}- ^tlu Send pDaicurd lor ntw GO-paso catalof. 

19 th VTAD Reglttrar T Dept. PlW -1 

izm I LAN PARKS AI R COLLEGE, East SL Lo«iU, IIL 



ENGINEERING 



TECH MCA I. A S F> A PFLIffP COfStSEik KvrwmiUn4 r . m tLL*d. 
TIME MOSRY ftA VKI*. bwit a yn. •lipVr’.csn I jt. Piw- 

tric^hU MhIhUI, An-Ulnrp|r*,i. t'H'J, 

IlickviiV. til rniFTMM L n P .. ■ 1 1 ■ Aii- CondltHnluT. KI«I Lrar Elcti Ue«*> 
tk-n riad Piwri, Phwt cor.T*» i und 4 rnonillm r^i Klwr- 

tfkitT. IWaftr T 4 »-bI. Iliwidl-Ehirtrie. Air C^iKlitb-fl im. T 1 lw-e»M 
Ifchitf "nU'.in. I)f i l r in. l- EJilri:,.-. , cii A lien, r^i, jrjn mC. l.' iW 
TlUTItlN, Pn rg-U'i' B wrU IBJ M r:i ■['•’! Il i.'il. TtlAiilUUll flf 

Plirneuf'ill frn.:ll;BL|M i n L". H'. taf* 1 ro haurje, \ p-jirti t hr I ^ bilFVj HidAraHt by 
■inafitor*. rv<cmJii»ii-:W >v nlumni. Onr *qil flMjnaa Ogn la S*p1-, rinrl 

DtlUTMai n |ir ■! j ear r-fUJRrS JlOtli VP. 4 . 11 . r!.-. Lnlrts f tiw* 

FJWLAV tNtlMt««LNC COLLtiiC 

1H1 IndliMi Atitiui Hamit City. W«, 



DEGREE 
IN TWO 
YEARS 



^UiGovtJob 



Men— ’Women, ngc IS to 60. ^Sartos to start, 

?t2-S& to S Jl 'K) yearly. For Hssl of poflltirna, 
hDiv to qusilEfy, locations, etc., write OZ>TtPfT 
iVSTHhCTIOS HtRVfCE, Dent. 1H-C. Hf. 
l.iUllp, 3lo, iTblfl aorvicO eaLabllshud 10071 

Want a Career in 

totography? 

\\ ondrrfu] onportuiitlios to profit lay ihn wowinr Uem&nd fnr phatn- 
fr=aphi,f Traill at LlDinv or til our nOdrCI tiudlfU- Commercial, H*wi, 
Kariraiii, Adveriixin?. NJitWrAl £ 0 l«* 4 ic 1 iJ Notion PidtvrC uhdtMiiah y. 
r iprwuv eitprrlj; will Iil l vuur Leucliere. SUtli yrar. five Lkh>KU’(- 

NEW YORK INSTITUTE OF PHOTOGRAPHY 
10 Wtif 33 $t, (DdflU Hew Yorfc Cits 



BE A CARTOONIST 



AT nOMTT TN YOUR MPA 1 IR TIMl! I'NPim 
personal runcivlslon of Lho fanums eartoonlat 
K I HIM AN MAltSll creator t,f CAN UUMT' 
app'-iLrlnu jrtri' ,1 nr La 1,1 c paper i. ftucecsv- 
Fame — Real Money irmy he YftUrt when you t^am 
Mirili'n i i5> simpfe m-elFiads- mid seerels. Mnn i min^ 
ini) iLihlre»> for Tree dHalls of MARCH'S personal 
reuree. ACT TOP AY 1 

MARSH CARTOON SCHOOL 

Ckfrego Daily New* Bldg, Dept. A- 100 Chicago. III. 



s ril (tie J'Mir 
dclalli of 



SUCCEED IN LANDSCAPING 

Send for FREE Book 
"Sucusi thru iindicape Training" 

Cat full details about thSd proftraftion. A profit- 
able career for men or wnmtn. diudy at home 
in lelauL'e time. StiCeeAftful landscape urcli Jtects 
receive larife fcu8. Many sLudente in Hffiire time 
earn EG. S10. Hr, ,l Week while learn Ltig. Ples*- 
ant, outdoor work, initiative rewan led. Writs 
today, 

American Landscape School 

C 02 S Grand Avo, Dps Moines, Iawb 

^ I’lcane send mo FREE boot clEicf! trine buw 

(9 brctariB a. I^adieapc Architect. 

Ninip .. ^ — 

Addrcs- — - — 

Age. Occupt Lion ™- 



jncnftoii! PdfUjJrtr Mfclianicf 
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“Sure, I wag fitting pretty 1 in 1928* Good 
job. swell girl, no worries. Then — bang! 
— 'it's '29 and I’m one of the first to be 
fired ! Those were a couple of tough years, 
Fm telling you. Couldn’t find work, and 
I J d been planning lo get married! 

“When things picked up, I was back at 
work — coasting along at the same pay 
on the same job, 1 got married. Thought 
some about the future — but didn’t do 
anything about it. 

‘Then ‘recession 7 came, and I was out 
again! But J noticed something this time. 
I noticed that the trained men, the boys 
who knew more than A-B-C about their 
jobs, weren’t let out’ right off the bat! In 
fact, the four fellows j knew who had 
been taking T C. S. Courses kept their jobs 
right through the slump! 



"Then I Vaught on"! I'm hack at work 
again — and. believe you me, Fm going 
to stay here! The day I was rchired, I 
enrolled with the f, C. $-! They tell me 
there are 100.000 men enrolled with those 
Schools right now, (Fact is, I learned 
recently that my boss is an o Id L C. S. 
graduate. } And if another business slump 
comes along, I'll he prepared to weather 
it! Because I know that the trained man 
is the on ly man equipped to ‘ride out 7 
stormy business seas!” 

* * * 

Do employers recognize the value of 
L C. S. training? A early 3000 leading in- 
dustrial organizations have employee- 
training agreements with the International 
Correspondence Schools* Mail the coupon 
— and mail it today! 



INTERNATIONAL CORRESPONDENCE SCHOOLS 



Without cost or 
Why? 1 atJd full 



□ Architect 

□ I toifuuuB 

□ tiqiSLiJinf; r.'iliibifliidi; 

□ CpiilTai! r^r *tv3 IlmJcIrij" 

□ HirLic Lnr.,3 Orafbimmn 

0 StruciurrJ K nui n.'f-r 

C? at invention.* 

0 KnfiijlMI 

□ El«t«c T.kfllilinK 

P tVcidiof, Klwiric au'l Oau 

□ Kndini Shop 

□ lEfit TTf'ntmrnl ,! M*-1 ii3h 

□ IJuiiiJt:!-, ,\TiiniLi);ihii:i.inl 

D Iivlun Lniil Mrt naAT-mriLC, 

O TiaHle ^IibwiikiU 
D AcccHHitwuir 
0 ( '(Mi A^mnUint 
Q C. P r A.' ■■oun. r .ri 3 [t 

O Kuiiii* ] :^ihi :l\ in L r 

r.J I'YBklw* 'uml bc^iuikim uml 



BOX 5540-J, SCRANTON, PENNA, 
obligation, please send me a copy of your booklet, "Who Wins and 
particulars about the Subject before which I have marked X; 
TECHNICAL AND INDUSTRIAL COURSES 

Ej Oiail'l P-Tvial Krf rk«rrritlsm 
Q FEumtiiiie d SHi**niu PutinE 
D li^unc C V'fDlilttlei 

C Air nn<L Collin* 

O Ss.ir-n.jn KnidjiiPtF 

□ Ht«ui) UkIdmi 

C AljiriErr KnjEiELr^r 
D IIl ft. TjuL'.jmuLivra- 
D ft Ft, pi^ii^lLcili f-irfenmn 
D Air lirnkfii p ft, It. &ifcrj*lm*D 

!_ EELrhH.'ij; K[ip£ ; itwrina 
G Civil KfljrLn<rirri:ic 
T ft A I N INC COURSES 

□ H*rGc:ri SljfclLnn 



□ Mf til] 

O niilniT 

□ T^nfivnh l-.ii |[sei ry r 

□ Ttlrphttnc VS <»rk □ Rid in 

r ' MfciiumcnF h! ri(rin«-rLn(r 

□ M erEinmical [ irn.Eirtrna.ri 

□ ’■] nr ti k r 1 is r. LI Toaliukkcr 

□ uiiiater 

C T)ir*r-t Er.*i.n** 

P Avi»tinn ^njijiw 
D A-itrr Tpi'hniekttn 

□ Austi I'il-rctrEcnl Tivknit-Liin 

BUSINESS 

□ rtn^'L k.i+-riin tt. 



O l^urv-rj inn nnii M KiipirLE 

G ftrideC i-.ciL. r, ,ri p+t 

p Brklri" krt-ij BkjUdLnr F^rrmin 
P Ch*cni»try □ PliiriniD^ 

G f'OllI Minilig 

Cl M i-ti'i Foreman Q t'i r« 13 -immw 

□ V'tviiLtLnri 

P t.'ollnn Mnn u TnctiirHie 
P Wfrot-ert M:i n.ul'y.tl lining 

C AtrFt ui i. UTe 

□ Fruit Grow in* 

□ P-ouLtij- FjirniLug 



G t^-srriTl n j Li J ’A ork 
P j’lJa.nWi 
P Fro-ratli 

P Aiivc-rlisin e 

COM ETSTIC 

□ A i] vjiiiit-J l>r«wtjjjkkiijc 
1 i | (n.jg ij r jlk 



□ liras Year CnlJcra e^ubjnctn 

□ Bueiit*va Ceprr«i(W)inlftrice 

□ ^tflr,(i.jcF*x>hy »nil Typing 

□ l r pri| &tnrviCT □ Al*i] Carrier 
C ftnil-K-jiy .Mail ( 'IcrJ: 

SCIENCE COURSES 

C t'lindii ri'.L Oji'ii: 

□ Tep. iiuorn ta-l CiErtrrit CkVfjfW 



□ Owifr Fk'hiMil StrtijiiHttk 
l_ Xlich Etohoo] ^utiiwtrr 
G Cailepr Lurjf 

I Itcsl r.iV.ric 

P ChimbIbi 
j I jLif-ririj} pSlmw Cn-r-li 



□ SigM 



.Viimt; Age.. 



..j Address 



...5i frcJent Position. 

It you r««(dc Ib CoffitrliT, n ltd tki* tmipi.n ta fh-P IrtfirMflmilt ('flrrmpftnrfcrtrp raB^jan, /.ijriifn-J. jTu.n/rnll. 

it i«(j; tvtidv -(rj £i|jrlnM, *ru*l rsttpcm fa J. C 1 . S.. 7i ffluimrciv. H\ €. S. dnjjinruE 



Cnmniri 
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new for the winter sports 
fan has been patented* It is a coasting 

sled consisting of 
a frame and run-' 
ners. One of the 
runners is mount- 
ed with a swivel 
arrangement for 
steering. The rider 
sits on a narrow 
board at the top 
rear portion of the 
frame, rests his feet on pivoted portions, as 
though he were riding a bicycle. The sled 
has ground-engaging parts for braking* 



in 



/GREATER protection for the traffic po- 
^ liceman al night is provided by a 
garment made of 
light diffusing ma- 
terial and studded 
with light -reflec- 
tors. The garment 
is slipped over the 
standard uniform* 

Reflectors are at- 
tached at each 
shoulder and at 
front and back, outlining the officer’s figure 
in the lights of an approaching car. 



0 MPLETE silence at the bridge table, 
^ desirable from the standpoint of many 

players, may be 
achieved through 
the use of a visible 
bidding machine 
patented recently. 
It consists of a cir- 
cular box with a 
dial and pointer on 
top* Each player, 
in turn, operates 



the dial to indicate his bid. Space is pro- 
vided for “pass,” “double,” ^redouble/' and 
similar terms used in bridge bidding. In 
addition to bringing silence to the game, 
the bidder shows at a glance the suit and 
number of tricks bid, thus eliminating 
confusion. 



I^JUCK hunters would find a newly pat- 
ented device a convenience because 
i t provides for 
complete control 
of decoys. The 
equipment con- 
sists of an inclined 
line with a dead 
bird carrier, thus 
permitting the 
hunter to use dead 



birds instead of 
wooden decoys. The line has means for 
controlling the position of the bird's head 
and neck to simulate life. This control Is 
exercised by the hunter in the blind as the 
bird is carried down the line and into the 
water. 



OTEADINESS in holding the camera, 
u greatly desired by the amateur pho- 
tographer, may be 
achieved by using 
a newly patented 
support. It com- 
prises a base with 
a handle and 
means for swivel- 
ly connecting the 
handle to the base. 
The handle loops 
around the hand to provide steadiness 
while the camera is being operated. The 
support is designed for small cameras. 

(Continued to page 33A ) 
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THOUSANDS I Of PUT 





who never thought they could! 



Learned Quickly at Home 

I didn't (V-:\ r .Tn 1 rouM -n c Lie:i ] y lpan? 
!□ pl-y without a tothn. Now When 
1 plky for r*i?opl c- they hardly bclluve 
that I tfiirned lo play so well in ISO 
short ;t time. 

# IL C, S., Calif. 



Plays on Radio 

I Jim happy (g tell you that Ter four 

wsekj I hare been dri [ba ;ijr oiyt 

our 2ftr;i] radio slit ton. hn thanks to 

youf InsMlutlDn DlF eur.li ft wonderful 

cours r . 

*\V. M, ss„ Alabama 



Wouldn't Take ¥ 1,000 for Course 

Thr It-J'cua *n so frlmpU that «rran» 
ran Understand them, 1 hare ] c j i n d to 
play by ntilr tn a little luin-u itian a 
iHonlh, I wouldn't. liikr a thoutattd dol- 
l-ms far rriT marsf. 

*B. K. A., Ktthpaa City. Mo. 




Surprised Friends 

I want to my that my frlcndl arc 
pfeally (UtprlsiHl At the dliTerent 
pieces 1 run already play. 1 mti 
rm 1 . Imppf lo hate chosen your 
method of learning. 

*li, F„ Bronx, N, Y, 




Best Method by Far 

Kncloserl \% my Htl fusmltmllOT 
EtieeL tor ray course In Tenor 
Undo. This romplctfi my touna. 
1 base taken lessons before iindirf 
tCM-htrs. but my Instruct I w* with 
you were by far the Iwst. 

*A. 0,, Minn. 

* Actual punilt h FieiHM on rtauerf, 
Pithirtl by professional models. 



You, too, can play any instrument 
By this EASY A-B-C Method 



VOU think it's (liUlcultto loam music? 

* That's what thousands of others 
I nt vc thought t Just like you, t hey Ion Rod 
to play some Lustrum ont^t he piano, 
violin, fruit ar, saxophone nr other fa- 
vorites, But they denied themselves 
thy pleasure — because they thought it 
took months and years of ted ion a 
study and practice to lean). 

And then they made an amazing dis- 
covery ! They learned about a wonder- 
ful way to learn music At. home— -with- 
out a private teacher- — without tedious 
study — and in a tfurpriidugly short 
time, They wrote to the U. S, School 
of Music for the facts about this ro 
markable short-cut method. And I he 
facts opened their cycsl To cap the cli- 
max a free Demonstration lesson actual ly 
showed them how easy it was to learn. 

The result? Over 700. 0(H) men and 
women have studied music at home this 
simple, A-B-C way. Now, all over the 



world, enthusiastic music-lovers are en- 
joying the thrilling satis faction of erv- 
suing their own music. They have found 
Urn key to good limes, popularity and 
profit. 

And t lint's what you can do, right 
now. Simply mail the coupon below. Get 
the proof that you. too, can learn to 
play your favorite instrument — quickly, 
easily, in spam time at homo. Never 
mind if yott have no musical knowledge, 
training or talent* Just read the Fas- 
cinating illustrated booklet that an- 
swers all your questions — examine the 
demonstration lesson* Both will bo 
mailed to you without the slightest 
Cost or obligation. Tear out the coupon 
now, before you turn the page, (Instru- 
ments supplied when needed, cash or 
credit.) C. 8, School of Music, 71 
Brunswick Bldg., N>w r York City, 

Forfy-ffrsf year. {Established 1898) 



FREE DEMONSTRATION LESSON AND BOOKLET 



U. $. SCHOOL 


OF MUSIC 






71 Brunswick Bldg., New York City 

Without cost or obligati on to me, pi esse s?ml roe your 


Ire* Illustrated booklet 


arm riemMutrittlau 


lesson., i tun int-DTErBled in 

PIANO 


Ike jErtlrUMmil rliMml : 

HAWAIIAN GUITAR 


CLARINET 




VIOLIN 


BANJO 


TFtOfHEiONE 




GUITAR 


MANDOLIN 


FLUTE 




PIANO AGCO F 01 OM 


UKELELE 


PICCOLO 




PLAIN AGCtlR'DICN 


CORNET 


ORGAN 




SAXOPHON E 


TRUMPET 


DRUMS AND 


TRAPS 


cello 


HARP 


HARMONY AND COMPOSITION 






VOICE CULTURE 

Hire i 

Thu Inslru. If 










city 




. ..State 







22A 



POPULAR MECHANICS ADVERTISING SECTION 




NO MATTER WHERE YOD ARE 
OR WHAT YOU DO 

— we have a training plan for YOU! 

IF you are fiinocrdy ambit i^us and int^rn^sted in malting fiOfld 
in the Diesel field,, he fuire to immediately inveslisaUi out 
flexible training; pEuti that frill fit your cireums Entires- A Plan 
fur every Man. A Plan for those seeking immediate atop 
IralnttiK as well its for those who cannot pit'® up their present 
employment- and inc-omi:. Fof 33 years Nati-iuft! School?)* a 
r&flop;ni sud lender in the field of trade education, ban helped 
wide-awake men t.o success. This miLlinn-do-llar trade school 
’-’.■ill supply you, frith ft sincere, honest statement of facte of 
what you should do to quickly get. its to the profitable Diesel 
Industry. No Ginggeratioiis — no misatatementsj and a definite 
plan to fit you. 

Write Today 
for Full Details 

Mail 1h£ cd Upon below, Find dUt hew 
jeu cats get the llrn:st in Idesel training 
UJUKILU delay. HCSJ how thJfl £ real trade 
school opera Lea and make's its facilities 
avid la Luc to every ambitious man. 

Actual work hi modern I raining shop*, 
n part of every man's Instruct Ion. Phup 
methods t Ime-tcsted for 33 yearn. Fim- 
CLuatoic, srti^jeot m-PEH-rattoq.- tint dm (nDLS. 



WE APE DEFINITELY 
INTERESTED IN 
HE1PINC MEN OF 
LIMITED INCOME 
AND “BLIND ALLEY" 
JOB HOLDERS, 



NJHfNAL SCHOOLS 

JLoi. 

-f)naelel 



l A 



FREE 

BOOK 







f 






JZ&fyuaAi fay* 7*44 



national SCHOOLS n-^*hi,,h,d If os I d.>h l-p/ma 

4 Q 09 fwlh f 4 pvt r fro SPreil, l« Aflfldll 

PLtialf l*nf «W, *kltgo,i-nii, yn-ua FREE BOOR ind .nto-i hr at- M* 

FigBFdi^g □ 1*1*4 Er-ipl u r im«, ,t Opp4rty*ii,« 4*^.vif*n*nH 



N*«f. 



APDim. 



AOE 







r he- us finds of letters like this have been written to prove 
that DRAFTING, learned (he American tchon-E way, 
DOES PAT, Sere’s wrsrk ypu will enjoy, for it"* great 
to brc si.- rnc huge plant or immense building taking 
fhape on the drawing board rmd the draftsman expects 
STEADY WORK fur he in usually irninn K the first to 
be hired and the bH to be laid oil. Why not gut into 
drafting — have a profession instead of a trader 



Be a Draftsman — 



Learn at home "MfSJSJSf 

in itw hn If ho Lind you can spare from work or pleasure. 

No need to burn midnight Oil, Lin &£ Blow or n» f&£( an 
vour time will permit. Ixvwon* sue wo etenriy written mat 
begin ner^ fun easily understand them and riijf Hystero of 
* 'practice study'’ athLs EXTRA VALUE In Ik'luriinKdHJii. 

Use head Hind h:mdH In s hit* t&.n*lnai lug pro-feetlnn, to mate 
mars -money And pm yourself hi Une fur promotion. 
Write for FREE bulEerlu — there Is uu obltuardun of any kind. 

O, C. MILLER, Secretary 



AMERICA AT SCHOOL 



™ fop’t. DD 145 Dr*Acl at 5 ith Chltsiii M 

WIN YOUR WITH THE 

DAW PAT R 0 L 

Unequal Ltd ud van tag of in location for all year [Lying, finest 
equipment, highest. G uvern men t appro vnl for obtaining license 
in IranapurL, Limited Cummer tial , Private Flying, Radio. 

Slipel Metal. Mechanical Coursen Fur 

complete jlLustnued catalog, write“ 
J.t.ESEEN, tifBdof. DepL PM fSJUlS A, OKLAHOMA 

SCHOOL OF AVIATION 





INC 



FREE TJTrAL Lf 5,50*1 C:>*h ir. an ymu 1 sense rjf 

h-iin, -p — AT IEOSII — ISV MAIL. Ftiivr- furif cnonvyl 

Nn ti-hi-i- i'i vc-ri 1 □i-e-dtil U> IIUIL-I Well* l->J=-y ftir FHI^S 
LkBStlK, -[■■-jib'd So Obld c nlion. 

mc-gm Gjeij-C*rTOe 4 i! ithiHji. Debt. A, f.,ii C 1 p^k, Wit. 



RADIO 



EftGINEENf rtf*. DruaaoMtJ ng. avi- 
ation and pn ll’O radio, servicing., 
marine and Morse teles™ itby taught 
thoroughly. Nina IhoriUoi' Ling' necrl rig 
-to utvfl equivalent to three yeara' colteje radio work, -BehOol cftllft- 
lhl-«iJ]S7i. All expenses Jqw. Catak-,1 free 

D odge's Institute, Ada St., Val para iso, Ind . 
MAIL I IHt HIKE INFORMATION 



BROOKLYN 




TRADE 

SCHOOL 



1117 Pedford Ave,, Dept. PM- fill 

Brooklyn., New York City, N, Y* 

□ Diesel Knfines O Oil Burner 

□ DinepL Prv l-higiiit-crihg 

□ Aviation Meeltanie □ Weld ins 

□ Aaron ill 1 1 ini I Pro IhigitiCtring 

□ Auto ModiAcLc □TEilking Pictures 
D Hefripprarion _□ Machine Shop 
G Radio and Television MlcLmuc 

□ Air Condi tioninjE 

f“ A rrh itect u rat-M ecihattical D ra ,f t j ag 

D Fleetrieal □ W'itjduw Display 

□ Armature Winding 

A'ame. * T „ 

Addrea* i . , , * . , » , , . 



TPfien writ Ins to advertiiw-TS plena* mention Popular Mechanics 



POPULAR MECHANICS ADVERTISING SECTION 



23A 



PATENT!!" SELLS! 

INVENTION 



A Simple Recipe 

for Inventive Success 



inventors have secured financial backing; simple 
ways to contact manufacturers; ami many other 
points. 




These 2 books tell you 
howtopo about i 

Both Sent FREE > 



115 Mechanical 

Movements Shown 

In our book “Potent Protection' f yon will find illuattiitod 
115 different mechatiinal movements. Maybe you'L] find just 
what you need to hvork out eotnc of your own ideue Many 
othnr intcreetanK picturee (WC shpivn in (Silk book. [loth books 
and un "Evidence oF Ifivtntiaa" lorrn sent to you Fit.EE the 
same dny we Ij enr from you. 



P ROBABLY the simplest recipe for inventive 
success would he this: First* ft practical useful 
invention; second, a good strong Patent; third, a 
buyer or a market, The inventor needs all three to 
get anywhere, Lacking any one, he is likely to get 
nowhere. The recipe is simple. Working it out isn’t 
bo simple. That is why inventors— and other inven- 
tively Inclined men — huve found the two books 
shown here so helpful, WVve gone into each part of 
the recipe carefully. Exactly what is an invention? 
We tell you. What is n strong patent? We tell you. 
How can I go about finding a buyer? We tell you. 

Many Questions Answered 

But there*s much more. For example, just how an 
Application for a Patent is made; how an inventor 
can safeguard himself with dated sketches as he 
goes along; how the pertinent Patent Office records 
are checked to see what other inventors may have 
done along the same line; how sonic successful 



41 Years in the Business 

of Helping Inventors 

The world needs, can use and will pay for practical, 
useful inventions. Manufacturers arc on the alert for 
new articles, or improvements that will help them in- 
crease sales, May ho you have one. Maybe not. Those 
books will help you in deciding (hat- From that st mid- 
point alone, they arc valuable. 

For more than 41 years, it has liecil OUT bYl4he&$ to 
help inventors. We answer your questions and supply 
complete information about Patent procedure, costs, 
Steps to take, kind of sketch or model needed, and 
much more, Our staff is made up of experienced 
Hcfd stored Patent Attorneys, Draftsmen, Searchers, 
Fees are reasonable — deferred payments arranged- 
Whethcr your Idea is large or small, finished or still 
in the rough stage, you should have the facts Ixith 
about Patenting and Selling, Thy information which 
we give you — based on long experience with thousands 
of inventors — is yours for the nsldug. No need to 
delay. These two books of facts may save you time, 
trouble, money, even later disappointment. Return 
the coupon — or write us a confidential letter — -today. 



ATTORNEYS 

Main Offices U2-A Victor Building. 

Waihing tun, U, C, 

OTHER OFFICES: 

Slt-X Empire Tinudtng, Pittsburgh 
405-N GartU?ld itnUdlng, Los Ar^eleq 
1010-N HubarL BulJdian, San Franckcs 
Send lru? FREE espies Of your books, “'Fiilerd. PrOlL-clion" a fid '"Wfitn 
And i tow 10 fjfll an Invention, " (Note: ^amc Hooka. supplied by any of 
branch offliCfe lt*i t eU above.) 



Name. T . . . r 



Street jurj.it Xn. , 



City nr Town 
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POPULAR MECHANICS ADVERTISING SECTION 




IN THESE 
FAMOUS 
CHICAGO 
TRAINING 
SHOPS 
YOU CAN 



COVlvK occupies tliis entire 
Modern* fir '.proof Bull din;:. 



ELECTRICITY 




You've always wanted to plaf 
thin fascinating instrument. Now 
there Is no reason to delay. Now 
you may thrill family and friends, 
with ei chance to earn extra cash 
at dances, entertainments and on 
the radio. For now there Is & 
ftromiine DEAGAN Mdrlnlha (in- 
cluding complete, oiony If-sAonsJ 
*it the lowest price in hUtory, 
. * . To Write for details TO- 
DAY may easily mean a 
TIYIE of pleasure, profit and 
popularity! 



J. C. D EAGAN, lnc. t 3451 Paagan Building, CHICAGO 



IN 12 WEEKS AT COYNE 



Prepare yourself in my wonderful Daylight training shops* for a 

better job a job that brines good pay — m the one industry that in 

conEtantly going ahead, even through the hardest times- After my 
practical shop training in this World -famous Chicago school you 
are ready for ycnir start in the electrical G£kl wliCSO faalGPtKwrLUUitita 
exist for the traifted man. 

All Practical Training on Real Equipment 

Ton Don't Need Advanced Edu- 

cation or Pcevlom Experience 

You get triple trairtmH at Co^ , TK^^^hmuEh your eyes, your ear??. :mcl 
your liamts. And it is all practical down-to-cartb training on real, 
modern electrical maelutLery giul equipment. Real line generators, 
iciotoTBr dynamos, etc. — all right Jtcre in big d ay Ug ht a-hop^i for yn.u tu 
work i m iitirj gain practical knowlcd go from actual operation. No dull 
books — no corretiMEidem^, Vc-U don't even need advanced edu- 
cation or previous electrical extiericncu to matter my eusy aiiop 
train In ft methods. 

Amazing Student Scholarship Loan Plan 

PAY FOR TRAINING 

AFTER YOU GRADUATE 

In Small Monthly Payment* 

Leek of ready cash need not stop you f mm getting Coyne training. If 
you ant ambitious and determined to improve yourwetf- — if _you are 
anxious U;> get ulu-ad ia t!ie pit-wt lu - Id of electricity- - I will let you 
take your training Dow.. .aad you can pay for it a fret you gradu- 
ate. in easy monthly payments. And even then you take over a 
>'<» f In toiElpktr you r payments* Send coupon today for nil details 
of this remarkable offer. 

Spare Time Work While Training 

Employment Help Alter Graduation 

I help you lo find isihiic time work to help pay your living expenses 
while training- Then after Graduation yuu a™ vlvea ibe service of my 
cmptoymoD t department UtlY tic tic you need |U 



DIESEL • AIR CONDITIONING 
ELECTRIC REFRIGERATION 

So that your training will be complete and to increase yoUr ca ruing 
epjspjpity J -vu-iU include for a short time at no extra coaL truluiiije in 

DIESJ&L, Electric Kt-frlge ration and Air Conditio niojJ, 

Send Coupon Today 

Mail the coupon at once far my big, illustrated FREE BOOK that 
ieilfi nil about Coyne training, tins umiirinH opportunities in tha 
electrical field, and Complete details of my snare time employment 
service and my "Pay Alter Graduation" Finn* 

H. C. LEWIS, President 

COYNE ELECTRICAL SCHOOL 

sea S. Paulina St, Dept. 19.7s Chicago, III. 



SEND NOW FOR FULL DETAILS! 



H. C, Lewis, Cayne Electrical School, 

500 Sauth Paulina St,* Dept. 19-72* Chicago, ||], 

IJcar Mr. 1. rvin Send me your big Free Bonk about Coyne 
training, and giv<: me ah dmib regarding your nuiue time 
employment service and "Pay After Grad uaLiiio" Plan. 



NAME. 



ADDRESS, , * .♦ rt . ...... , tl . 

- . Umm'm: STATE . 




AVIATION 

IN LOS ANGELES 




Hers intrwW* J& o.nb*ixni **il*i\f 

Itap-id s*J.Tfsrititiii+ijL In Ckckcuni* htythn uriwM 
— -J» ■’■ nif.ri" Kbul ejHjtTL-n^ flrin* 
■.■Lrin tvir,. M-mpt 4fjai]jp«a 

b Ajcsck*. Law IiriUnk l r m 



Aa^liouii _ ^ ^ ^ 

Only U. B. Govorina, a at ^-iiirovpil 3-rii *jmloo otbool cjHarbg 'flr 



nr-- iiiDiiJ. dnitias and sirccurr tuilult 
sud tirtn-eg kail y Lo-ca 
ifiiijpojliUL'p to La. 



lad «afat»l 
Writ* tu Chtslaf. 



CALIFORNIA FLYERS 

SCHOOL Of AVIATION— Dap I.' PM 1 

IDS ANGELES MUNICIPAL AIRPORT, INGLEWOOD CALJF. 



v S e MASTERL 



j-nPp r -trr i 'F'nxJ^li. ip5t.li PSinrwI-n Eo&f'w tl*w -p«-% ^ j. L l- n.. 

'» rullff to fl&VTfi W ixi*. I.lIbi V Ia- i n ? l Ji|T (*1114. “fxi i - • 

if; Rt.od.2Tr 15 »*ch iIhy hiekv Ju*iii viti* mjpj- 

r II. MEipJ rtf tiBrJnli F-ruil CuP ii-tsi IrOD-V^ '13 nw i-Oll 1 h It 
luw 1 I J ijfclik in a K>Dy," wiim ti>d*j. 

S.H£HW3N COOT SCHOOL OF FWCLIiH 
51 &*teli B r dtj - Bnehsiltf. H. T- 




WAY 



to success/ 

D 0 N 7 COPY— LEAMI TO ORIGINATEt 



OL ttnrh raw now la C UK ATE ORIGINAL 

t, ! ,.n " CfUPH COCi'lj.ilU 



RATESCRN5 ^ 

r'AUrQHjiNd *t L lip t yi>u rm B 

H Innai .tail UW Ui lllwttrahvni. AU Far 
dfid and addrm /s-r jm acaiJi. 

W£ BURNS StHOOL, Dept, M, BOX 2194 



Cleveland, Ohio 



MECHANICAL DENTISTRY 




■i A pretriclan aNi^Inf UoiUiUliad ®pTMM-tun Hitt. Moil m-arlpro 

iif ne4 nupphl# enureci embruitm «T«ry twcueli fT^m k'l»te la Par. 

r^'siin Wcjrt- whlrb Vi:ii |r, Trpffc far itantjpln <.3- »LdIT| 

ynw flwn buMr>«i. 3iwllvi.1i’ .1 i«,«u ■«?' im — ntarUcal ir*tnlr.l in 
i3iy f'E JL.'iSj L r-rl: Jvj I -iht-L f Eji> ■dniH'rB, C»tnlc-* 

Al, CARRIE SCHOOL OF MECHANICAL DENTISTRY 
a? H. Sr**d Si. O-pt. 7*1 P*. 

HowTo Secure A 




Train ii> 3 ^ ft GovtrnmEnt 



U, hml times? 
}ul>. liii'jviiiMl .-;n.l ■ 



pHis, steaeijr wirffc, travel. gijQd |>ay . Let US Fli?lp 
you btcunie S Ttflllway rrtstsl Clerk. VurL Oflpc 
OiC'rk, nii r MjI] Carrier. Rural Tarri vr--heiU VVU 
get a position In GovemHLHlt Cltu^Hlfled Stivio?, 

I Wflf 3 CiVat Servive t:K,-untis.-r years, 

pnfin ka a lt This cunrhiiiv h:is hvLpttd thdil* 

FHtt SDuK nanrtis. Big lllUhtraied tells 

* ,W¥n abvm Government jobs! anrt 
huW *ur Intlrudion hr|ps to qttfl]Lfy you to gr-t 
UlO One you tod nt, ftrn-: ] for ;i ■.-ny.y TODAY. 

PATTERSON 'sCHOOLTArtbur R. PAtURBn 
(Former (So't, Eiarnintr) Principal, 
hi Mmanlile Biim.. Rothester, N- Y. 

Hend without &h|Sgatlon, ftrfl Eh»S "ITcnr to Hceuri! ft Gavt-rtihienl 
F-n-sStliW,” 
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Our Graduates Run 

of ALL the 
Identification Bureaus 
in America! 






Here’s a Partial List of City and State Institutions 
In Which Our Graduates Were Placed As 

FINGER PRINT EXPERTS 



Arrest Him Off iceH Send for complete list of over 600 bureaus where our 
hi i vol n i in f ui i lucr . «* tun u h..***** 



l F ll have complete facts 
the other fellow tonight! 



on 



graduates are placed. THEN write the nearest bureau 
and learn what our graduates think of us. 



State Bureau uT 
Massac lw?,etts 
Stare Bureau gf 
IHMitoii 

State Bureau of 

Iowa 

State Bureau of 
Idahft 

State Bureau of 
Colorado 

State Bureau of 
W ash in g l«i 
State Bureau of 
Michigan 

State Bureau of 
Utah 

State Bureau ef 
Ohio 

Pittsburg, Calif. 

Kekoma, ind, 

El Refk, okla. 
tin Eton, MAu, 

C'ltyn Max. 
Parsons, KW. 
Tallahassee, Fla. 
Columbia, S- C- 
hull. Quo . can, 
Portsmouth. Ohio 
Sol mu. Ala. 
Ateltlson. nans. 
Hat Springs, 5.0. 
Cions Falls, N.Y. 



Sault Ste. Marie, 
M ich. 

Bill Inn m Marl 
Laciuiia. N. H. 
Salem. IV, 1. 
Cedar Rapids, la. 
London, Dili a 
Elgin. 111. 

Miami Beacti. Fla - 

A s hr m i l| r . hi. c. 

Ft. Scott, Kars. 
Augusts, Ga. 
Florence, S. C. 

H ihsdalo. III. 

New Bedford. 
Mass. 

Neosho. Ma. 
Sapuipa, Dt fa, 
New York. M. Y, 
Lufkin, Teaaa 
Tijuana, Mexico 
Berlin. N. H, 
Greenville. S. G. 
Havana, Cub.i 
Seattle. Wash, 
Meridian. Miss. 

D' due C it s', Kans, 
□ anvil to. Va. 
Lnston, Pa. 

Syr at use, N. Y. 
El Centro, Cal If, 
Tampa, Fla, 



Gadsden, Ala, 
Decatur, Ga. 
Anderson, |nd. 
Miislllon, Ohio 
Waltham, Mass, 
Grind Forks, B.o, 
BremOrloU. WnSh. 
Long Beach, Calif. 
Ft. Worth, Texas 
Nun da. N, Y- 
St. Loute, Mu, 
Lansing, Mich. 
Salisbury. N, C, 
Elyria. Ohio 
Carson City. Hew, 
Burllfigkfi, Iowa 
West Chicago, III, 
A marl fin. Test as 
W i n He! d . Kant, 
Cambridge, Ohio 
South Grange, N.l. 
Savannah. Ga. 
Omaha, Neb. 
Patterson, N„ J, 
Beverly. MAS*. 
Canon City. Colo. 
St Cloud, Minn. 
Franklin. Mau, 
San Juan. P. H. 
Henderson, N. C. 
Erie. Pa. 

Perot. TeJtAS 



Orangeburg, S. C, 
Berkeley, Cslil. 
Lan caster, Chi a 
Mingo Jet,, Obi a 
OkmuIgH, Okra. 

H arol ton , pi, 
Yakima. Wash, 
Gklahom* City, 
Okla. 

OrSMninies, Iowa 
E. LattSing. Mich. 
Globe, Aria. 

H amt rami k, Mich. 
London, Opt., 
Canada 

Com pi on, CaT if, 
Trontnn. H. J. 
Buena Vlste, Col- 
Gainsvifle, Texas 
Elmo, Iowa 
Chiilieathe, Ohio 
Detroit. Mich, 
Great Bend, Kan 5, 
K ti te n y su , Amoy, 
China 

El Paso. Texas 
Everett. Wash. 
Schenectady, N.Y. 
Alhambra. Call! 
Livingston, Mont, 
Saginaw, Midi, 
WilkesGnrrCj Pa. 



Be a Secret Service and Identification Expert! 



same upnn 
fmr graduates 



rtnnity that. wna n Sirred the hundrpdp: of 
ilru who nan- hold splendid pons lion *i in 
the more than GOO instil utiona partially Hated on 
this page. Earh of the-Re hnremin Heir any whore frrtm 
ONE to FIFTEEN of our £ rad u ate* on regular 
monthly Hilaries — and new npeiringn develop from 
lime to lime. 



Enjoy all the thrill of getting your man! — with no 
peraunal danger — PLUS a regular monthly paid salary 
and the opportunity to share in Rewards. Uecome 
a well paid Finger Print and Crime Detention Expert. 

Learn nl home — in your snare time — and at low 
cost — the unique secrete of this young, fascinating 
and faat growing profession. You have exactly the 

Wonderful Opportunity for TRAINED MEN 
in This Young, Fast Growing Profession 

Of [he many IhoiiaanrtH Ol cities in America, mure than manter thlfl preifceeien that cumblncw thrlllR with refnd-oal 

three-Iuurlhw are STILL without identification bureauis RftTety AND the Peeurlly of u steady lnrOmel We show 

anrl many more are bound to conic! That Fpello CPPOR- you ItO^V — jufI ns we have alnady ehown the Itundreil^ 

TL T N1TYI Uul you ulll&L be READY for it! It is carry to who jiow hold pchh! p&y poflltinnH. 



Scrantcrt, Pa. 
Mobile, Ala. 
Lincoln, Neb. 

He ante. Wash, 
Fcrndals, Mich. 
McAlister, Okie, 
Ndjaunee Mleh, 
Lawton, Oklfl- 
Crown Point. Infl, 
Bay City, Mich. 
Rfliafllte. Va. 
Chatham, Dot., 
Canada 

G ten dale, Calif, 
Joplin, MO, 

Lima, Ohio 
Selma, H. C. 
SiniWBter, Okla. 
Drumrlfhl, Okla, 
Vkteria. B. C., 
Canada 

Bttnn Rouge, La. 
Hawaiian liltlOh 
Parker iburUi 
W . Va. 

Hurttivifle. Texas 
New Iberia, La, 
Short dan, Wyu. 
Little Both, Ark, 
Aberdeen, S, D- 
Ada. Okla. 

— I Pontiac, Mkh. 
Granite. Ohio. 
Wichita Falla, 
Texas 

BtiiM, Idaho 
J Barttoi Villa. 
Okla. 

Miami. Fla, 
Orlande, Fla, 
York, Pa. 

St Paul, Minn. 

Pittsburgh, pa, 
Walla Waite, 
Wmh, 

Linton, Nob. 
Birmingham, Ala. 
Cel un bus. fikte 
Havana. Cuba 
NflW Haven, Cnran. 
Great Falla, Mont. 
Oalvostoit, Texas 
Houston, Texas 
Waterloo, tewa 
Windsor, Oat., 



rbPPl The Confidential Reports 
r If Cl : No. 38 Made to his Chief 

Rush, coupon for YOUR free eopy of thfeie reoortsl P'eiiutr 
OiyeTiitnr No, on his nirKlng bum for n murderoiis ganp of 
eounte’rteStrrs BETTER tlian Fiction, because every word; la 
TRUE. ALSO, get frot\ ''The Blue Ltnok of t^rlme,” ahowlng (he 
wonderful njnTvnrtnni(.i«i In the field of Finger PrlnK an ft Crime 
Detejotlon. Take TODAY ynur first step toward a el end y income 
and jitiectaa! Mall tUfl COilpun AT ONCE. 

INSTITUTE OF APPLIED SCIENCE 

1$^Q Sunnyslda Avt., Uept, 1351, Chicago 



f 

I INSTITUTE OF APPLIED -BClENtE 

j isao ivnftyt.de Ave., oept, sasi, ChiEe.uo, 

[ Centlemeni Without any ohi Lpjit ion nsy joart wSintcrur. aend tw 
i Ifti' fJonn.Irjili.il lit'iJcrLs nf OtOPittUir V*- Hrt, ulsn -ftlu-- 

I hook of Cringe", complete list Of mjrnm* employhur ywmr prradujues:. 
■ trutrlTier wlttn your Sow prtces atkd Etty Terms wiTwr. fLIterature 
1 will Li-u sea! ONXV to |irr*Dn* atiitniji their egO-1 



1 

1 

1 

1 

1 



( S'mne ■ . , 

1 

I Address - 

1 

I 



.Ape . 



I 

I 

t 

I 
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CAM YOU FIX lit 

TtIHH waisLlrr bbOJf s tuU 
AW!? by ite-i! ll 6 w 10 
tilts out '’Pliy" in Ulf- 
■r^fHTELLhiit — 10 kill im 
■himmv In iworini:- tu 
b r l T IMING- .how in put 
pbuf Biilirr iniLantly tin 
CELirlnr trouble ahd LJitn 
(h# 4|U34'lc evncrl way lu- 
J-" 1 3C It- H-pirtSt Ini' 
|?t-t>V#rrtfcin-l.» fully Wi'- 
trtd, Equnltoanmpltfv 
Lru.dc- tuUrwc it Imh thPb 
■ ftJMrtta tits rtntL. 

A BlQ VOLUMES 
Sramf Hrw Edition 
^ 50 t> PfSff, 3 QOO tllU*- 
miLuiiii, wiring niP- 
cnmi t PtCrd Intludlpl 
Marino KiiHlneK. Avia- 
tion tflOlDT*. Di tise-J C n I 
ftinei, tw, D* L-uXe tdi ■ 
t-lon. f:-*J l-;1 n 1 1 «fta tlL-M- 
Kile liinilLi L S- 



on asiDJDT&l. Juat Ens.Il ihfl coupon. anil we Ml 
•cn iJ JftU ft bsI of Lhfrtt rum nrJl" blti aula 
bnr.kj, just oft the preaft. WnthM ymi *r& ft 
rorehanls nr helper, espert or ipprcritten. iina 
owner ftt dtHcr. H you're intarcB.IC'J in knnuSnu 
all slitHif juiroiiiabile mw-linritr-a, t-akd fed- 
vantage of this FREE PFFEB. 

GET A BETTER JOB 

A totter Job — in the ctBintlc iuta in- 

auilry, BIGGER Pay — t fhftnee to so Into 
Hu* Inert rut VOUrttlf and pet a ihara of 
the Hugo profits, ar# willing fur any nun 
wlw ottn hair tilei to improve hlDKlfh 
Lrirn aiH( engineering with then* wonder 
btwhB ft Pftw way— without itudjlm or 
memorising. SJoiply use the J 1 FF Y IN- 
DEX to l»ufe up the newer io my tutu 
problem. Bui I L by eleven of America's 
grnlest automobile engineers, and written 
In simple language 10 you can umUrittHil 
It. Very newest cera, all covered. 



FREE Privilege at tantutting 
Automobile Esiglneeri of Amer- 
ican Tictinkal ‘Society lor one 
year without covt If you 
coupon Immediate!* 



ng 1 
■/; 

*"] 



Send NOW and vrt will Include an EXTRA 
relume full of np-to-d*tr diagram*. 



IMCfclCAti TECHNICAL SOCIETY. 

Prrjjcl A vo. * asm Sc,. Dcpl. AllO, ChiCHSlPj III. 

1 would hXl 10 eee tuo LLew Givututtie edition nf your Aim* 

gUOK> I win jsay me lew (cam delivery ofomre* only, but if i 
rbtoos* to. I may return thfin enprem rcllirt. If after 10 a«yi u B » 
I prefer to keep Uiem. 1 will send *eu 33 and pay the balance at the 

rare nf only St* n pwujHb, U»lh il+.tfO 1? ppLiJ, FlPM* Include Enr* 

raombershlB and extn Volume 7 . as nor tout offer above, 

K*n» . 

A dilreif , , L ........ L 

Cilj , + State 

Mc.nrh Tetter fl laving ftfiu. tK^tlpaikwi and rmxnn and eddre&d Of em- 
ployer and (±i*t pf leant one buelniw nsyn ne reference. 



Hill rSnrgeflfi, the Pilot pictured 
below, trained At LINCOLN* Now 
he pilots his plane nil over 
the country id nr rial Mapping 
service. Travel, adventure, aood- 
3 my . . . these are Bill's reward 
for- Training at Lincoln . - , 
a Government Approved 
School, 



IF A PILOT, MECHANIC OR IN AEtQNJUTICJl ENGINEER 

Lincoln training' haft h« 3 petl hundred:* lo reach 
audccas in Aviation. It can help YOU prepare 
for a good position as Licensed Pilot, Mechanic 
or as Aeronautical Engineer. Learn to fly many 
types of modern airplanes; to overhaul and re- 
pair modern airplanes and engines; assist our 
Engineers in design Ebr and building real airplanes. 

GOOD POSITIONS and GOOD PAY in Aviation. 

Oiir Lincoln Graduates regularly taking positions. 

We train you and assist Graduate a in locating 
position!?. We furnish Board aud Hoorn for part- 
time employment while in training. MAIL COU- 
PON TODAY for complete information. 

fuNCOLN AIRPLANE & HYING SCHOOL^ 
5£1 Aircraft Bldg. r Lincoln, Neb rash a 

I'd fftriiinly Ilk* Ln ret Into Aviation, Please s«i 4 ctonplfle j 
l pi formal | on About 'LititQliT TnifcnJnif. 

KM»» . r ............ 4 . ..... . _ . T r , . , . . . ... .1 

l 

Artrivre* 



City.. 



New Oil Heater by 



Beautiful! 1 Durable! More Heat I 

Navr— U really ■urFu.ntlnnfrl bf-gte-r . . . U* 1 *' BAO-st 

Ittnctlvp niiii dLLrabl* Vt liav* «« IpiiLlL— now KW!» »t 
Ihc T^>w«;t I -rice In LACO blhLori 1 ! InitPlli Ukf ft StUVU 
— rif-riiii no faiKmtnb LACO a famous Two-Stace. 
yin? bpimop c-Mpobl* of ctevutopipit htail Fw* 

ftHKltnl LACO Inner-H riling' Uul L tillll**" Utmoil Of Ut> 
heal. ETiulRipcd wlLh e*«y ht»t,regul*ft«' QuLot. 3 -b r«, 
Clrf-ulstop and. tuisnldiRus ftit air. pnniilftil ILIeiJTUU 
etvt-S cubuivL, Vuur choicn ol sl«s, 



Newest LACO “Gun-Type" Burner 



New 



ypU eftTi 
tltutltl, ftliPBl 

air 



aa.re mbhuy — h*vo f-ACO's 
pT*riiUre-i>'pe oil buniurl 
New ftj rmU ic] ty. now Etull'tjiiosa, new fuel 
M’Oncimy'i nuw t.ow Fricol TCx.-rlLis-ive' LACO 
fealures fTun law-iwiesd Heavy ml inm 
IknriE iPtlsL for r-xtrn rStla mixture, LUlim hbt 
fl*Tiie. no H-, -suit t.f IS ytara o-f 

buriLer bu I ]< 4 i [ig i □L"A 11 A'NT 1 --E 1 J. 
urQlTIT hroah faPrl for Plfw frep llllutuM 
"HI i C iiooklti fflvLnf can 
of nsy Tjow 



loohlfl 

s-fl IlhisLrp.l jins* of 1WV 

juiJ Burners. L. A 



pier 

I'rtfrH LACO 

Haatorj ftUd DUIftfK, L. A- C&CKUN. PrtM. 

LACO OIL BURNER CO.. 119 Unl»n Av ^ 



ENGINEERING 



DIOftEI IN 
TWO TEARS 



B.R. lirrsFr mursea in pngtripfrlng': Elwtriral rifii. Chtfll., 
Mechinltftl. ftiulla aiv:l TrlurUian. or Aenntnllnl. 1 ff. WfltK 
UrafMng- luitn^e. prftftjfial, Ihurfmcb fircigram. Prep courafi 
wLliiout cltrii rh.iTpv. FArn vrliile you leurn In Ihia E iiftJlml T : il| 
rc j.-]i p*i, L'lW ItUllOT Kh let Siftiy-li. June, StpL, Dec. It'Uff 
ji>t Catalog, 22.3 E, Wavhingtun Elvd., Fort Wsyn*, |nd. 



INDIANA TECHNICAL 



Regain Perfect Speech, If Vou 

STAMMER 

lay for Illustrated book entitled M DOtfT 

LER,” Which dc»crltHi 3 the Bogue Uni t A 1 etli orf for tb* 



u Bend tods] 

m STAMM] 

m teleatlflc eorrecttoh ol s tammrrlnK und fctut.toriag. Method 
W euuPbftjfuHjr UStfl At Hogue umiuiu.- for 3B >caru — tilncv lyql 
W Endorsed by phvatduai.q. Hill information concerning correction 
of stammer tog seat free, No obligation. Benjamin N. Boiue. 
Dept- l9g Glide Toner, lndlaim wfia, Indian*. 



U AHN WATCH MAKING ^ FNG RAVINC 



BY OUR PROFIT-SHARING PLAN 

OUR GRADUATES SUCCEED 

One nf suit Iowa ptwirata nUutmt [a a v^ry &uml] wftj— no" 
d niELH uvnr (SO ,000 « y r-jir . A mri iJirr in. WinrUCftiA . OY tt ( 1 0 . 00 C 
tlii firat ypftf- i>uy nv Fiijsti t OjiII or write for FRfcE UOOiK. 

Chieaq* SchboL of Watchmaking, Oeirt. 7101 . 155 N. CF»rk SI .CtilCACd 



\ r 



iJ femaie 



KALt 



1UUV spend spring, summer, tslh 

W o I tYL / 1 gaihetiog huttenlles, Inaeqia- 
1 buy hubdreda of kinds fur collodions, ftome 



Wflrth.st In tt Nik Sim^cTi-Wtnnr vwji will, (r,y tn-lriietions 
pleLiiru. pries li*4. Prvfil -- j^uihv«. li+nd l(Jr rtamjHl 
J jt J Lruntl -.wJ IV jtptl L U4 JKn-.Upr but liifl.e-i. 



MR. SINCLAIR. 

E«b!, ft. P*1 



DEALER IN INSECTS 

ftpn uivita. Calif. 



WILL YOU WEAR THIS SUIT 



and Make up to $12 in a Day! 



ina A*n 4 rri'i *, (irw ■ult FREE OF ONE 

tyH Y COST, Ju»l f qLIow Hi? bh«v riliri »qil ph<SY- Srt* « 
if TfiafL'ti. ^1 aft* tp b tlS in a dp-5 1 n* na 



Let 

PENN' 

yiiuf IrlOuftP Muif up .. ... ... 

boutv-l camming iwtiuin. 

Send for SamplH*-FREC OF COST 

Wdu biduY fer FREE UrLhHfi, ACTOAL SAMPLES hnrl " 
ftr*” IllmbP. h--ni n-3 Rtnn«V' 

H. J. Collin. pltOGREIS TAILOFUNQ CO., Dgpt. N- 5 tt*. 
[H $wlh Thrfltp Stmt, Chlcftgft. Illlnal*. 
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tlert'a juut rhanctf — * nsnnujy.maHtPE: 
l’ U'inw* of your itwn. Turr tth-tltd-e*! Intn 
"’OMi by lu-ukiiiK new kind of J'fe-itoChEo* 
frith my liUTJPOVed mi Mil. iTolU 

rt W*r ^UTH.’-finf, "NON-RIlFlAftY" China 
^32 w , A few hoi i m-' finictlce dneli 
It. EeC.'in nnywhert— rl I v, vIllF-pe, town, 
feSntnt* cfer.b and pleiillful, Wtrillwatc 
t*r retail L. oLeady y-wir 'round husbnens,. 

GrrtrcTnes. marN't*, ro-tim- 
T,n ns a, [a>i Tern *. iin the rotal SI njf For ■ 
WE HELP START YOU IhJ RU 5 VHE 4 S. 
Orest gttijrU U 3 H of Chir is are I'-nLvn 
daily, 1‘jfutil larfiTfr^-unuKtinily so. Vni 
ta.fl ifLarl Ihlfl mtmey nppik I H£ iHISiTIV** 
on. a "ovst 111 voihS ny "' cuilttiy Of 
CBBh, Write far Potato 1’ti Lji Unnit I 
LOrfft-EBniKS CO 'flPAHV 
ISR-S High St., Springfield. Qhi* 



CARTOONISTS 



Lffm to draw orlElAal cartoons. Mend nose 
Ha liu for my book. FIRST STKPS TO A i : AK- 
TOt>N CAREER. Written and IIIUsItLIM by 1 
hillontll]/ known eanonnlst., S£ 2 lesion h 
1)SKM i on 30 year*! HtptrKnH an cartoonist on 
ffreal. metro on] Linn doll Left. 



Printed cm strons 

p*p*r. Spiral binding. 

DORMAN H. SMITH* Bov C597. San ftaftrel. California 



PIANO — HAWAIIAN (STEEL) GUITAR 
SPANISH GUITAR. ..easily learned at home 



IteeoiuL- ji skilled pi um clan by our stcnple. hhi.n^eui no tv in, JirwJ. ;pj*y 
ROUE* alhiwl instantly. COST r FMS THAN ¥f A DA VI Mfdiey ttflCk 
yunr^m, i Write- fm fn-u . I reals. H A MANN INSTITUTE. HOfft N. 
34-th Place, Dffit. ft -I, KHl waiifcee-. Wi*. 

LOOK! Baby Chicks 

THOUSANDS WEFK.lv ALL YEAH. FLnr-st duality * Uyen 

m -m br-'-ih livLirLd Baby Pullets and Cockerels. D. W. D. 
Tftsl c-4. 1 1 1 if hi i nr ■-. iMisILr.cK. babv Turkirvr. trill ru»i-- In 

t, U R i Ae* - ac> VI :,r-. Catnlo ; tFe*. Ad> E NT5! BlE mopey 

riAde uttllOE Nil toll Chirks. Wrlief 

HATCHERIES. box HI. OAMaiER. OHIO 



Many Earn Extra Spare -Time Profits — 
Or You May Build a Business of Your Own 



SPARE TIME 
Of FULL TIME 



No mutter There ran Ifrr ■»* wlm-L 
y-n-lj. dll iw*, Jl, v iiiovOjI UOLiJ-Ki n ill 
iliow yen wlut to do »itk Im-illtry 
TP(ht fern tb* iLa-t. II ruli rhiHjur 
to *tvt H. biipia™ id ynvr own, 
ra •tio'i S^u boi* tn in+te n JniH.ll 
in™i-i(tnf rr a H-, jiftij^- jqm Iiomi to 
siyp-nd- he n J for ibo l*tH toduy. 



Whether ycnl want a job aC Knud ymy 
or a prs>flt»5>la business of your own. 
Poultry offera you many opinoriu- 
Illties. Foulin' tntat and CffSsi bfp At- 
w;iy in dcmsnili and at limes there 
a shortage or i. rained potiUryThen!, 
3- Homo Finely t’oiimt shown 
- i*i how ‘ i eueeeeil — bow so awve 
i in ■ t I make in oney, Piltier for 
yotki -i Jf or Iot an employer. 

FREE Book Shows the Way 
to Big Pay and Big Profits 

Mall coupon below TOTJAY 
— lor my TiL[j NKW FREE 
LkM k r * 'How to Hilihf! Poultry 
for Profit." My forty years- nf 
ofjperlL-riee ar-e youra. The 
poultry intlutlry may 
itccvi you, rum ih«c- 

(sra ycu need iny tree Lw»b . 

Get It — usd fi'-c in Jin4 lut 
tlie eiL: i m one . y lIi:lc mu 
Le BawJ* tn Midieir I 



sauna 



RATIONAL POULTfiy IRSTITUTE, OcpL 39 -D 

AcfamB Center. N, V,. AtTo: Hftrrj M. Larnun, PfoSL 

T>ear Mr, T dim no: Scud me yolir FREE TifKik, “How Ht liaise 
Poultry for Profit' L i want to know more about my oppor- 
t unity u> maKt ostm monoy Kparo nr Cull Lime, 



Name. . 
Adiirew . 



GOOD MONEY 

to be made in 

POULTRY 



$1140 TO $2100 FIRST YEAR 



’ GET A 1939 GOVERNMENT JOB 

Many Cmrnunmt rxiimLnalionn Jrvrhj-de Mental Ti'*|a. Try ynurM-lf. AttfiWfj- the fnLtowlnR: probtrmji and mall al OttT t-xaiflifi^rJI wltl 

etviTinet your 'Yorti h rate, and return it. The result mhcruld Le-Ll you tu* pquiauity cf a high ratine on t] 3 c t 1 - Government r juim-i nation- 



MENTAL TEST 



1. 

2 . 

J- 

4. 

5, 



Tiit- Postmaster Genera i is ci vtn afflict try: m Canpea; (3 j The 
Civil fiervLee Cnnrnil s.s I nn ] i 3 j The Prt-Hldvnt with She ail Vice 
and fo nee tit of the senate. 

Owe uumtier nf corrcrt nnnwer , .. 

A train matset 3 ■ 5 of ita trip in 54 m indies. In how many 
Kllnulct -will It m.iKtf Ihp rntlTv- trip? 

AnHHri.-r 

MML&itri Is to LOCK as r.FTTKR Is to r I ■ Rhmp: .■£ Heal; 
Fi!i CJ.IW^ rial ton- 

Nucnher of Aruiwer. ............ , , ............ 

A letter In cLY-r-n spn Lal protr-r t Lnn Ef matted 111 .S]ieeEal Pel |V' 
fry; 12 1 P,i-flsSLWvd 1 IS;! Air Mall. 

Answer. ...... ............. ....... 

A clurndt-'ill n t ir.ee 1 1 ri pr h pne IfWlt 111 He^Te-t; i^E AraLiSi?n.MiI ! 
OJ ROflunttr. 

Answer iuMMt.iMt.i.n.tKi.ni 



T. VTUeoIln*. w, \a. r la Worth; <21 South; i 3 > Ejlsji; West, 

fitun Trenton, N- J. 

Answfr. . . . r. . , 

8. The ndylxijr "Matiy hanrtn mahr Hr I it wofft." IM-mi" mo^t nearly 
flj When a^veryl work tOl'ocheT' (he iash Is caiier: l2l ThertJ 
are often ton many on a Jain Ifli Mont peOgilB href(?r easy JOlis. 

Answer. 



FRANMLfN tHSTlTnUTE. OLPT. FlOS. RocUcster. H. Y. 

t Kn'iiLd you my Work ra Mental Test No. 1. KiniJIy have your 
eRitmlnerFf. corrret thin work Arid rr-tti n.i tn rnt- wish my niiinfi and 
ttS nn euxt Hi me. kindly send li'I iwiie book ‘ ll'>w to- O’ t f . 
GovenihtenT JoV' anil Full informatlnn n-ftanlinfr Gnvenunent Jot**. 
Send List of JohS ami tell »lc IhQW to f|uallfy for nne. 

Name ...... 



8. IF h tiikps 3 5 elcrkhf 30 minubR to soft a .cenaEn man. how Addresn 
many elcrks will lie needed to rort the omc mall to LL ~r mlnuhs. 

Answer ... .... ..... ., .... ...... , .... 



. . . Asa 



lFftttt- writing to flrfvcj-il'sers pltaHC W C ft f ?dri Populor AfccAantca 
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Big fast- erowi rig field for men trained in design* 1 
estimating, insulating. Installing and wn-idna. I 
Offers teat opportunities in Air Conditioning new 1 
buildings and mmodelioff worth-while old build- I 
i tigs. Write today for method of how you can pre- I 
— pare for this thriving industry. No obligation, I 
WAnitrfcan Behoof, Dtipl, AC- 14 S, Drexel at 35 th, Chirtyro I 



hw 
our yp.|u*> 



STUDY AT HOME 

Legal] y trained men win high- 
er pool L I oi'lh nnd bigger Bijir- 
CCSS In bluirtnttsS and imblLo 
lit*. (rt-raler ufi^irCuntnps nirw thin 
tr*rr before. Mi'ir ocrjwrmLlori* am 
b«dHl by men Trttli Iciru.. tralatr^. 

More Ability: Wore Prestige: More Money 

We (pqLta yn-a ntep by Btnp, To l ™i iraln at tw:=::* 
dupM'.pf nparp tinu»„ CT L.U Et, 

tffwjb=i*teH Irt Winy wpc’-liih of tilt U, £■ Wt tora-Uifa 



Mtffi In- winy ••ctK'ifl jf Eke U. b- W* famish 
ejiidirtF l^v'r.hiTErt 1 ^** 1 jbrtnr. t^'w c«t *a,y 
*hit '(b-wwfl Law 1 'pTijtiihit fur L*iMiw*LJtp «vd 
b'HliE. Bc>hJ f,jy iHrai NOW 



■it itii 
jfnni. 

j .EtJ denes 1,1 IkkjIih, 

LaSalle EltlftllM Unlitnllv, DtpL 1 U-L, 
A CtirntinAno Inilltirtlim 



Chl« 9 « 



AVIATION 



APPRENTICES 

noon mt Good future 

ATltlllKDED YOUNG MEM ISTfcElt:.HTKrv IN TRAIN- 

ino Fun the weu, paid field of 

AVIATION A.S irPAENTJCE.fi— Writn 1 nuntfdiALfcly, 

t , hi:lrtidl jl* hkimr-. 

MCCHANIX UNItfEflSAL AVIATION SERVICE CO. 

Wayne County Airport, BM 557t Dipt, E, Detroit, Mich. 



MONEY-MAKING OPPORTUNITY 



Itr man Dl thirithi. Ot*t 11, SCO per nvaclh. Eitiand by CtWarnl* man, 0**1 
Mtp ■ b#ik by G cor ik, m«n- II. DOO ia m mchLa by lM#aiM jnan, Exel uatre 
tronchiKa iTiiluble for aa inrenti*iB «i[j*riraii |o rnr-Urn n Fniiiti.ixiilii,.i, dollar 
kiJ^atry. laruU un frte trt*l 5*a» LLmlr. Hn^ptu r sclijasv-a iirojwwtKMu 
Writ* F. L Armitrartf. Dipt. tlli-A. BAnbld#, Alabama. 



NOW TO MANS 

BETTER PHOTOS 

- Step- waRtlbC etpchI Slmt Du amt will: utmtrti&tfy 
eunm Take & yeem picture every fimol The 

kind J/Iju'll tre nroairt to snow. Sell your phtrtbH Up tniff*- 
alnea anti m?w*na:iwrn, Dur easy, con ven tent tinme-r. tufty 
eouraso will xhoiv you how. Wrlii taduy for FREE 
CuLdlufTl UNIVERSAL PHOT D6R.A.P H E A £■„ Dopt. 71. 10 
Wftt 3J Street, New York City. 






At home— m spare tmie. Many overcome 
■■fltiiee- fright, "gain self-confidence autl ln- 
eamlpfi pow^r, tbSa easy way", tv rltt 
lor free northleL. H&wlO Il'^t H"«m- 
di-ra With irOFiijiDdrequll-emfilltA 
North ftl!)«rlcpn(ii*tltiita, B*tft 1311, 
SfiOl AllehltirrAtfiithl^fo, iRnon 



ROUTES 

IN A WEEK 

!□ eiiftk# 
krftE* 

I "** 

i*flUL 



GET MY 
PROVEN 

PAY 

RAISING 

PLAN 



Get firactioil training. Take up 
Drafting — because it gives you 
bigger, better chaime to pet into your favorite 
field— Electricity* Aviatiun, Diesel, Air Con- 
ditioning, Automotive, Building, Machinery, 
J ransportaLion, etc, Rern^mVr, everything 
built hag its birth un the Draftsman's Table* 

Draftsmen Draw Good Pay 

I haw trained thousands of men aged 1 ft to 

5 st SO In their spare time at home, to qualify 
t BiggiT jobs at Belter Pay. Let me train 
you in a bhorfc time by sanii 1 ": tsi.fiy, low cost nc*Li£- 
twll method. Me ejcperlcncq Deeded. High School 
educiitiun pot UWe&iHiry. 

AM Working Tools Furnished 

Von pet complete Professional EJra/ tarn unis Tools 
ana Urtwini Table — pmt without e^tta tharge 
™SSS&.S- a ‘!. Coui *A fur l‘ra Book alrout my 
PROVEN PAY RAJ SING PLAN\ Write TODA Vl 

ENGINEER D 0 BE r Drv. UTI f bberlj/tlle, flli n ois 

EHQIMEER DOb" 5 "r"s 3 nTuiI*rt"l"^”^ 

Ft» By ok “SUCCESSFUL DRAFTSMAN- 
SH I P- Rrpjaii ' 

IXffii 



P> Explain how yuu asrist your sradaaLea to good 
lions as Dfaftsmen. 



NAME, * * * , AGE . , , 

ADDRESS. 

TOWN ..... r STATE. . * 



KnocCt! 



YOUR 

CAR 



SEE.ETI 



ASK 



TO 



o 



\r>, 



V-* 



-i 



GOOD NEWS^IUST OUT 

193S A 11 DELS Nl’W AUTOMO- 
BILE GUIDE la NKW from cover 
to cover, i .vpialning the Theory , 
Cor^tructlen and Renrlcin.it of tnod- 
erb motor earn, trucks and bt^esj 
And the niitsSieati^u fit MtO typfl 
IKciiel EURlncS. , , - PrtACllCki. 
iRFORMftTIDN IW H AUDIT FOHIW, 
t£40 PACiS COVtDING * . . 

fUJTG REPAIRS & SERVICE HELPS 

All the Tarts cl an Automobile— 
AutOillori v t> f h ysl pa— i'hotla.^ l-.h- 

g ne — lb iw n. Gas l-Jtigltiie WwLl — 
aaElntleeFrlnolpl^ - Mnltl-Oyi- 
Li(j (f J- uelucs — 1 Lome Power — A u- 
tomoblle lunglnos^ EUftuta: Fi*i- 
iLonary Parts — Engines: Moving 
Pnrta— PHLons— Plstnn Hlrn;s-' 
Conn cel log Crank Bbaf? t — 

The valves — The Yalva Clear 
— t ’omg and Cam Action— Valve 
Timing — i ' uolmg S;v Btems — ( iaso- 
13 ne — Fuel FcMl Syelema — 'I'tLO 

Mfeiuffi—Larhurolork— Automatiu 

" < ’ll ok e~ Bu E?c r- L tl arger- • T tanKED LsfilonM 
— SvnrhrO-Mc^h— ( lutch Em — l T nJviroala 
and Trooeller Rln'<fta— 1'bol Jiff nonllal" Rear 
t ■ :1 r-- — I linHusvliIr gGo&r — Brakrs — v, heel 
A IlgmiTi cot — Knee AcliiUi — Utoerlng Gear — 7'lrca— 
Ltibrlcimtsand J.ubricttHoo— Mltomtitfve jilrstriclty 
—Ignition ftyptemi— * Ma?i.eri» Ittnlikin— Spark I’lugs— IimltLoru oils 
— .IHMjlbiQUm— A n.rent*tli > tipvIlNcin Tlnilnn— ■ Gftn.ffrjili , irF*-StBiTtrrH 

--tifllHirillUI d-ii.l SlAItir " J1 

il Ida Via 



] .i*rlrt hi if :-'j S'UtfflM Fn l" t'.' r 

r *■ “■■- 

rt-g F 

AssHunc? Tor reuntu Elmiity Fill la anU m.iu Cbupen TDdJ>y. 



AulDmntivr D ic f - 1 fncJnri, 
Innida Ulitwc d| all Auto i|,f,h |e Pjitf Fully Uiu^l ntid, Tif Apt This, 

" HI 



C OMP LCTE_*_ PAY £NL Y_ 4 l ._A_W^NT H 

TKIO. AUOEL 1 CO., 4» WEST Rlrt STREET* NEW YORK 

I'leup hand it AUPF.tJ NKW AUTO IH0J91 LB GUIDE 1«i far n- 

umr.B ttan. I f 1 (IhUIi; la |tf it , L wil I • -nmi riMt f \ w Ithlnl day# :Unin rpailH I >#-■■ ? > ■ r ^ - 
■r until i:-L.rr. r Lfi.- 4 j pflc« «f B 1 b |>*ii.l ,. (JUKuwkn*, 1 Will return LI Up Vvb prompt! r, 

bVitm _____ 

Addretu - 

OrtUpuHtun 

tie teranre ptt 
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COMPLETE INFORMATION OR HOW TO 
OBTAIN PATENT AND MARKET INVENTIONS 

If you have ideas, if you have invented something, if you're 
ested in inventing something, you need this new 4&-page book that 
gives the entire Story of Patents. It tells you for the first time about 
new phases of invention, how others succeeded, how the patent laws 
protect you, how to market your invention, where to obtain 
finances, how to form a company, partnership, or arrange 
for royalties from your invention's sale. 

PRACTICAL BENEFITS 



You will find 6 complete pages 
illustrated with simple inven- 
tions that have succeeded in sis 
different fields of industry. Over 
100 illustrations are in this book. 
You will read the stories, of ten 
(illustrated) of America's most 
famous inventors. You will find 
an experienced and thorough 
survey of market conditions af- 
fecting the inventor — showing 
tho possibilities for commercial 
invention today. Entire chap- 
ters are devoted to the value of 
a patent in promoting the final 
success of 3 'our invention- The 



importance of quick action in 
applying for patent is Stressed 
— facts revealing danger of 
delay are emphasized. 

If you expect to realize 
promts from your Invention 
you must protect it with a IL 
Patent, O the revise you may find 
that nil your time and lalwor 
have boon lost, because it often 
happens that other inventors 
are working on tho same idea. 
If you have an idea, an inven- 
tion, or an ambition to invent — 
gut the information on obtain- 
ing patent AT ONCE! 



WHAT A PATENT DOES FOR YOU 



Without a Lb S* Patent, you 

cannot expect to reap the pro- 
fits that your invention may 
make possible. Send at once for 
this book. After you get that, 
you'll know exactly what to do 
to protect yourself. Anything 
you write us or send us is strict- 
ly confidential between us. All 
letters and drawings arc kept in 
strong, steel, fireproof files, 
which are open only to ua or 
authorized members of our 



staff, We have secured pat- 
ents for inventors located in 
every State in the Union, 
The practice of our organi- 
sation is confined entirely 
to Patents. Trademarks and 
Copyrights. We have had 
years of experience in 
Patent Matters. When you 
place your idea in our 
hands, we are in position to 
proceed at onco to secure 
protection for you* Our 
fees arc reasonable, 



of 



(jet Him 


and if you dc 
wc can Arrange ■ 
Vubiunt terms 
payment. 

L k 




IMMEDIATELY MAIL COUPON TODAY! 



This new 48-page book or facts is ab- 
solutely FREE! You need it NOW. 

Simply fill out the coupon, and mail* The field 
of invention changes constantly — here is the 
latest information, Within a very few days 
you will receive our Free Book, together with 
the Record of Invention Blank described here. 
Write NOW— 



7<l-T Adams Building, Washington, D* C* 

fteffUtersd Patent Attorney i Before U. S. patent Office 

PI ease send rod &l (jnco your Biff Free tH-Paffe Book. "PMent Guide 
f©r the Inventor' nnil yutar iipcritllj prepared “Itecard at In rent lorr 1 ' 
fui i:i, Till i request does nwL ol digue mt. 

Ktn* — 

Address . , . 



tPleoje n rffc (rr pri.rU plainly) 



Iffisn wifirt# it i ncFttortfrcrj please mention Popular Mechanics 
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m mm* p ^.1 V Booklet Free Highest References 

w* M\ I P" Iwl I Promptness Assured Best Results 

* m * * ^ Send drawing or model. 

ALL BUSINESS GIVEN PROMPT AND PROPER ATTENTION 

Listed Patent Lawyer in the latest editions of the Rand- McNally Directory of Bankers 
and Bank-Recommended Attorneys, published by Rand-McNally & Co„, Chicago, It].; 

The Baggatt & Ryall Directory Of Guaranteed Attorneys, published by Legal Directory Corporation* 

Boston, Mas*,; American Lawyers Annual, Cleveland, Ohio; Bankets Service Legal Directory, published 
by Bankers Service Co., Beaton, Maos.; Eyre 7 * Law List. 9 Park Place, New York City; Snow-Church 
Directory Co. Lawyers List, published in New York City, and the Central Guarantee Co., Bankers 
and Lawyers Directories* 630 Fifth Avenue* New York City, 

WATSON E. COLEMAN, ^ c uYkinrn ITn V 

REGISTERED PATENT LAWYER WAdnlllU I U Pi f Ua Vi 



INVENTORS 

PATENT YOUR IDEAS 

SEND FOR FREE BOOK — 




HOW TO OBTAIN A PATENT 

\WLl l.'i, L f ■ Former Member of the Eumln- 
ing Cofri [1921-^1) uf the U.S. Patent | 

If you want to profit by your Id** r you ihauld 
nke st*;w to apply for ■ v* S, htmt *t 
DAM. V*UT fint stop in tg fat thii Fr« Book. Tbln 
|ll)t#rriting illuilnted book contains yttuibli i n forrm- 
| lion you ihnuld haYP. It telll yoil fully how to obtain ■ 
patent on yaur idea in thl qiikk-it Wi)T. With this Free 
Book you will iIh r«*ivf a *'K*cord of Invention 7 * form on 
which you can rm.Lly record your idea. Ptrtontl and Con- 
yenLhl S"rvh’hfi Your t*«o will b* pmonillr handled 
only by a H-Tiplrr«l Patent Attorney who it alio a Former 
Member aF ihe Ksiminimr Corpi of tha U. 3. Patent OffiM. 
All tflmrrtUnlkatMm* confidential, 

YA\l mm THAT I it FREt HTBT iDa* uid GECflftD OF hltUM Ftm, 



CARL MILLER 

REGISTERED PATENT ATTORNEY 
FARMER MEMBER FAWNING CORPS V. S. PATENT OFFICE 



VYuni worth lllifgi., 15th Floor, Dept. 13 A* Ntw Ysrh City 
MILLER BUILDING, D*pt-19A, Washington, D. C. 

Haw to QS tala 



Pltm srirf m* reur Pra* 
"kiwrt of lomnkr' Iwm. 



■ P.l.rrr, 



NAME. 



ADDRESS. 



New Ideas now Salable 
Before Patenting 



Practical, useful Inventions niiijr now be safely marketed 
Without paten Ling expense, Write for profit that wc file- 
ewiJolJy sell both patented and un patented in vent Jo us. 

Chartered Institute of American Inventors 

Dept. 4. Barrister Build in jf, Washington, D. C. 

G E A R S 

In Stock — Immediate Delivery 

CfiflP, Speed reducera, Rproeketa. thruet 
hpjirlrLKs, nejrtble ooubUhkh, pulleys. etc. A 
complete tine is r marled in our Chicago mock. 
Can also riumc -act spferhll (ft-Ho of any kind, 
Read us your blueprints and Inquiries, 

Send Idc /or Comp/efc Cola log A*o, J0 

CHICAGO GEAR WORKS 




n^Tli W, Jack wn iflYri. 



CHICAGO. I LI. 



INVENTORS 



who derive largest 
profits knew end heed 
certain simple but vital 
fseth before applying for pate eta. Qur boob, Patent-Sense, 
gives those facta; sent free. Trade Marks— Copyrights, 
UCIT * 1ACET, EiL m 433 F SL N. W, Dept, S, WASHMCTOli 0, C. 



INVENTORS 



PROTECT 

&.SELL 






Yonr unpntentciJ Invention can he sold with 
positive safeguards under patent laws. New, 
Iw-fofil procedure, Complete details, ftw. 

AMERICAN PATENTS CORPORATION 

Da-pL. 4-E VraihlnrttR, D. C. 



PATENTS— TRADE MARKS 

All rears submitted given peraonal attention 
Form * k IZtuirjiet of Conf.f^ption" irtifft irutnidion* 
for and "Schedule of {Joecrnmcnt 

and Attorneys' Ftee- — FRICEl 

LANCASTER, ALLWINE & ROMMEL 

Patent Laie Office* 

412 Bowen Bldg. Washington, D. C. 



ALBERT R, DtETERlGH 
THEODORE H. RUTLEY 

REGISTERED PATENT LAWYERS 
512 D Colorado Bid*. WASHINGTON* D. C. 

Fnniijf p« P']Jf ■!* iihi frit 




Earn C osh at Home/ 



ffllur rro fi ' ■ 
It* 



V*. • 5,1. H. X |] TJ f : -.r ntccPEionnl 

SKOW.KJNfl ms! ST ■ <;' fr'.H 1 ^icttirc ly> . k tc-" 

jf j'^Lir (’flSflr, tlird, lurrr mu r..lil", fisprilih 

nu-1'’f'flla. buy u lj nvpi. Write M|y. IftOb. 

lyhfITE'D CO.. t.lnrom , Pmt. rtQI, Chicago. 




Help i ;i !■■;! i E'( :3l i y i’ i , 1 1 r ■ . ncH'sjn oriWPt 

5(i ii ill' r • r 3 j'fai-s i ir l f h yirnrs Jot S iifigntlii 
trial Apcrtff nacleir. AaHtrkia Paul fry Jearflal 
_ 632^*. Clifk Srrett Chiciflp. lilEInvif, 

do-it-with-squabs 






Iturtd v for m irVflL OHL V 35 DAYS, OLD. Wpii* a 
iri mi CYE-OPENINC Rklwra i*>k, Hhy Lttwd r„. 



ordinary tri4a pKhi lliti— rrtit luxury t.HiLytiiil uiarkita ua 
' QUAIB y.ju rjui all Ip. k > hr. s' day ta 
dtaU^bC*. pl<itub|« rw*. 

(It K SI., Melrose, Mim. 



ipirtA obtn k'T ail r .h:- S 
l.'.Ef roll? Gg u! Ltr tJua 



RICE FARM. 



‘To P rotect "Your Inventions : 'HUlitii 



now 



Delafi are dauffwoiie and may be very 
CMTly. My peraonat nervlo'e assures 
prompt action, atrlet coafldencg. end a 
minimum of expense. I bueresl that you 
eenil me a model or drawing, or sketch 
and dcflcription of your lowntfon, atid 
*5.00, I will make a search aurt report 



promptly an to its pateutablulty and send I 
you a copy O* my 72-pw?e booklet- Or, 1* ■ 

J 1 cm TireSer to read my Imoklet ilnat, mail I 
he attaciied Ccupcui at tibrO. I Will also L 
send my "Record of invention 1 ’ Tomt, I 

J Over 38 yews experience m a Recletered 



L F. Randolph, *SAaSS.S!g- : 

Please send me at aunt free of rharitei your 72 
page booklet and * l Record of Invention" form. 



-'a tern Attorney.) 



o PEnsonm conriDErmnL poteiit service- 



Name. 



Addreea. 





POPULAR MECHANICS ADVERTISING SECTION 
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don’t WORRY 



Why put up with years of 
needless discomfort and 
worry? Try a Brooks Auto- 
matic Air Cushion. This 
marvelous appliance per- 
mits the opening to close, 
yet holds reducible rupture 
securel y „ com fortably— day 
and night. Thousands report amazing results. 
Light, neat-fitting. No hard pads or stiff springs 
to chafe or gouge. Made for men, women and 

children. Durable, cheap, Sant on trial to prove it, 
Never sold in etorefl. Be ware of imitations. Write for 
Free Book on Rupture, no-risk trial order plan, and 
proof of results, All correspondence confidential. 

BROOKS COMPANY, 457 -A Slale St., Marshall, Mich. 





K tutor a. re*! trade. Aitto Mechanic*, DFrael Mfrcbmlen. Arc- WeUtifie, Aertrlene 
Vi'li-t#. e? 5 - 1 ‘ , Ul i!> train y..u u - h>« bji rxp»rL Anio.Diaarl Mechanic m .! J.«'p 
fi iLfp/i r. gwd Th r i'timI hci y&q jfl Faa&Miab]*. Learn «hi ni >J-urji nq-i (aiut 

frit* loo!-* under experienced In atlf 1 1 -r- C.^ i th . Rtal *boB w-ark, 
inapt . Itooni o-itI linard -id uUI f.V**un Lrnttd tlorEDi tor? . 
hubvilk-. Fur Eire ualj-kn,- Wrl-le 



pinrnt 

jWd- 

W v pair 1'c.ur to 



Naihvilie Anto-Dieicl School, DepL 75, Naihrillc, Tcnq, 



study ENGINEERING home 

Honr 3 lvdy Courted ItiulnjE to p«, ireL-s Jn. L I ertrica] , Civil, Mwliftu- 
iral. Draft LiUT. ArrtntWtunil,. AutPimGl U'C, StCflm, V 1 i?*.-| . Action LitLral, 
lUti-ILo. iilrjc.ural. MinUtf, Industrial, HiirbWAy, PeLSteleum, Marine, 
RtlHrffrtSon. ALr CandltioiiJitGr. Ckcmlwl TO.u. LneerLnw; Aria? Sri erne**] 
phllimiurtiy; Educations CuDIk EivaLtht PeyctwIOEry ; Soc-loL^ryi FOyeic*; 
CheoilEirv; CpoLdstv: PdL. Srisno?; Thmlosy r Ijlv,-; Agriculture: BurlT- 
sen Ttwlnireti An&tihtiiM ! i Slilirtir* : Adr,; J*iJ**. youfuled DSQfl. Chartered, 
McK!nl«/-RM^^r| CnjmtP fcallctiH. 4130 CIUJ-endQ-n Bvc., tihiciBO 




Text-Book for Home Study 



This ii*i* ™tttplclE, unarlirjil t«tnlr will tench 
yuU quickly itV9f to iiTvioi ft. [ lyjifti, ul 

•ivfhiifer.i t«>Pb. i.J i L»n the mfiLipy .mn kln.jj' 

Kl c J <J after r- n.Lrlyi n jr thi* ItaiKlbOOK. ELitet 
Ki.-> * ij |j), fvn,rr;-] price only * I .r»0, 

I" -ipai>l. SUPRC VIC PUBUCATJOKS. 

3TJ# Wi^t 13th St,, ChEta^n, Ml. 

Original POEMS — SONGS 
WANTED FOR PUBLICATION 



WESTMOftE MUSIC CORP, 



D*ph 33F 



Portland, Or#. 




Splendid opportuni ties. Prepare in spare 
time. Easy plan. No previous rxpflpence 
□ecried , «mm«n school education ffident. 
Send forfree booklet “Opportunities in. 
iDjrrLTi’Ly " + particulars- and requirements. 

Amirluti Seh»l at ptursirafihy 

3001 MJt hlfctn Ave., Otpil . 13J1 Chkei*a, UL 



Minstrels 

" 3^1 Unique First P&rt? for complet*- 

show with a 




ol songs and. 
choruses. Make-up, IiWq F^iw 
S. Deniun « Cfc, »J ISI. W»b»h, Dept, 19, thl£*«« 





AT home: 

Loli r:: i to color pho U« unt| miniature*) 
In, fill. NoTlIWi-viPCfl ritprricF|.-0p‘u^1-L‘d.<kKid 
ijvtQMlllj htflll Pit fir-- bClokNt. '"WjIjUI 
EtlShey ftt. HiW Alii) 

NATIONAL AftT MHOOl, 

Jtot IHlelilaait Aye. Sept. 13M Chkna 



GU 



FULLY 
lAAANTEEt) 



1 ' T ntv rm i lien It Viktuiitti’' SttBltT- 
ti.ic,:- Heen-lvIiMT seslj? bJc-ori v 
Eel B- — ’ll ild OllOWfl FIAlK bib tlrmi- 

s»ner[R of rflfics of bsldncsa. Sum« 

^:,ltirsi v bin br Terse- uii ftrjilr 
N'pw hnLr of L c-n In EiO Onva. r-la’sv 
(.□ ii.-e 1 V,i? Amsiy.'.rsy iu.^e!i iric at 
Tut tun. Only Sll r, n i Tin. Writs quick fur 

F’il>K TRI AS, otFk.P 

RAND, DEPT. 5 -IEC 2 . NEWPORT, KV. 







Now Tell You Hew To PROTECT 
And To CAPITALIZE On Your 
Invention • SaveTime, Money 

• At last here arc the patent facts you 
want. Competent adSke on patent pm- 
cedLire is esseniial to pood results. 
Our 63 years' experience enables us to 
clearly explain everything you need to 
know about protecting and cor. inter - 
cializtn*: your idea. You will iind the 
answers In these free booklets that are 
yours for the asking. If you warn 
prompt advice from reputable 
attorneys, rear out and muj' 
the coupon bdow at one* 



C.A. SNOW&CO 

* i far rtf Patent Ati&fnayi Sine* h$7§ 



j 119 SNOW BUILDING, WASHINGTON, D. C. j 



Ctiillracnt S’Jc-nsu ftcnU mn-YithDUt f&-Nt «r o-iilil'alion- 

4. ' ‘ H u nsrci-t Soils, u t lij>wr l-i C"n.mef:.nLI»-.- I'mjp I •: ■ : .fin-- . " 

;im! ' Ml'iw Wf !- , irvL* l ct Vou 



iJ-Nt 4.>r al.'] iKnliiici— 3'ilUr FFLEE 
un err Jail .eii; A'cm p 
AI-jo t>n meats™ m invcntirn farm. 



Narnfl 

Street avid No,. 



City or Tc-wn — . 



■State 



for 

or 



Beginners 

Experts 



Written.., fj* you pan 
understand every word, 
Py 22 well known cnpir- 
ears arui nr^tutectsi. Dg 
I.uao lleslMe blnrjiuc. 
nearly 2,0fi|> paeea. 
i-jitHi DSuepfiuTfl, ehtarta 
ii nit ilfti^rjimn: prepares 
j ou fnr a pypd draTTlne 
Job In meelianlcal nr 
architectural lliu*. Sent 



ON APPROVAL 

5 VOLUMES BRAND NEW EDITION 

1 m?y I?J miniltfa Si day *rH!b llinse W( >M - 

M R BOO KH i 'an prep a re you fur a rdchJ 

dramtiii job In tlitui a Seitr. Mlstrhul- 
rai and arcliltectural drafting from Bint pie 
(itralgn t Huea t u I in por tan t rompiejr plana. 
a step (it a HnKJ Built especially fnr be- 
frlnners, (or men ■with only pra miner 
School Lnr. Drafting’ room tiructlfB. PLUS 
ENOINEEJIINO, made easy and clear. 
Includes complete tiiiotifmnien on 
blue print reading, for building and, 
machine trades. 

Big Field Big Demand Bjg Pay 

Cii mpf toot draruHic-n ur* urciAiJir Iic«d 4 rt i-i[hi nt'in 
nil tauSdint ibd jiluji u:l d« A ur m* lir-.*».nt KMV.DO d. . 97 S 'DO 
* T«k, Thftt'* jLi»t il» bejiKF.Lhi — rflft DBAFTii- 
MEN HAVE TIIE OEST CMAMtEft 



._. FOIi AD. 

YANCEAIEJ4T. t'imiiml. fMctu«.li: i wurl. ntr tn 
for TH rfnW lBlrn fln ' 1 d<5 - QvicLlj' -ttk Lhrt* EukjIti— ( wild 

^ Tre# ufl# I " so Uit«n iiii w hi aqi] * 4 # ter yairFuiil, 

r A k'ar'f •tfM'w.AftFil.if In At 

■HI T«cAM«K SldlH, w;. a . tjrft-, Id «il r-iu'irf 
d.f d \ i j XAiftciSd' l l R , J J J p J iji ,i y / dru r,T n j. .td'lRV 
. iar line -iJ U irsrtk m.™* I.Ln n th ■ f d h ( pf fkf AuJdik 



rmi mall coupon 1m 
merl lately. 

These iBslrame&Es 

Indaded 



0 



Ciompleie set of drawing luntrumenta IF ynu 
■ ' ' ' NOW. 



Eteuri for IheiB draTrlng lieoka . _ 
These InatnirnentB are made of the An* 
of German Oliver, are absolutely 
accurate and are ported 1 1 l velvet lined 
ltjaE beret.te pocket ca?e. Real 310 
value, but included with tfiwe booka. 
AMERICAN TECHNICAL SOCIETY 
Dept. 0114 , Dreid at Sfth St.. Chicago, til. 



Amtrkin Tcihpkil S«ckl>. Dtpl. Dili, pi^tl il SHh St, Chkii*. III. 

for t(J itBr*' Sri*S N«w 6 ToJiim* lit a( drsPtkn, 1 rill, ptj th* l*> iwat* d#- 
lliiiy trLJLTis*. li L wab. I ms* iftiu.-a li-tinka l r\ 1(1 d^TP i,n d r«w* yuu aftthfen* 4>uk if 
1 u.frt'-tds IO kfcEj Uun. l Will Mfla ikhW 10 Ih*n unkj tS-.iM el month anUI 

S24.&D. 4lw idvcrtipiDg: rriefe- h p*?d, Send Iai-mI portion Abd i^rJud* dr*wiEi( 
jQrtE imibdu uid M tui b*jth.ip GerliiisibE-i. 



JSf D AH - + ■ - ,, P + - * - * - 



jl dd*Ti , lt • • i ■ rr , B | ■ ■■■ i j. . P ^ rnai rim ririi ■■ r ■ ■ ■..■■*■■ ■ l ■ j ■ » ■■«■•. j ij ■. j i. a iai a. ■ j a a a J. 

AlLHf h l«Mf *!ip.ti££ njM, cirntitaiifiin, W !!■ pi** tF i DAOl* AUii tt3i5c«l- AEi’l [hit of ftl EBMt 
va« UmvIcvp* uip-n m s- T3 , ffE s ou"i- 



FIcti xi r ri"(T?iJ fo irdt'Crf iSfrA pirate mention Popttktr Mechanic# 
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POPULAK MECHANICS ADVERTISING SECTION 
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Know Electricity as Experts 

Know It— and Get an Expert’s Pay! 



Recovery Inis begmif Tin inunlha ahead arc rliafimd With SlSXiSft- 
i- 4 i nee sniil expertnijaa. Wljttt win you do to get iho Jinan on the 
or her (el low? 

TIlUllriLll-lls til [[LC 3 j have U 5 *il 

Tlie Croft Library of 
Practical Electricity 

Th# (Wi IJbrirv m a complete Harlrtrd Mui-rUir. tl , h feuiwkd on pHwiif*--™ 

i'Q erf nklel-ijt^Y N CXL^JbCJlC-^ OQ wr.rfc ai- il h ttTTlUiIIy fl-ODC. , It II jpmrciPiJ Irc'iiSiL 

«ri f er So foyrr warh iJ ut Lind irf Jiiuti^beadcd Ekct* fan *nnt. written bo th-it Ui 6 
bfcXIirnef ea.lt P||*p . uadrpaiaad il, y*t WO »IUld. PI •Ihtinnult. I few l It U Eh* drillY rUH« 
v t iu.tb.ri bi#hU' -pa.il rinr nr iriil wtirkffp And furiiwwp f'rtirc tclii you tiifl tmiw* 
yaq n«d ia knnw hIhpuC- in^turn, sf-Jicriton. wmiiaCuth-*. ™.n >■ mniJi kWE* Ixails formers,, 
r lrridt«. i *« JtC ii^onnfl^ ^bMputiun Ay.pL*iiL-— *Wl ri«-il iiiApkiHirry of AV«fJp - 

wifijii liar lull* %nd imrw -^aWM «f buipfe-pd: bwLdtisgs! -;inid*rwfLtofn &nd miiiiK-mal 
rina uli rijitcii.i — ill uniisAtkiB in it# ufor? tril***- — I he uehi imnftrj^d nurthodi « ■JK" b> 
Jput—tatn'i* i.iid lamp effort* rtflr-to* ui do a i-mjjkto job. Iran, ew^macih* el, to 
vOaEteffQfi* 



No money down — easy payments 

I ill in irad iuj.il tbfl m tie bad and » 1 U -^ruil mjii ilie viitir* «4 vt >*nv*n lrt 4 - 

OKMVJIW temU»"’ ECuniUiJtlohflH ipprev,ij- «'<i [ni*i ill: tint flak — THU awiism* JWj 
[•jin,. 11 vii ii 4 rtU 1 c r> ■ keep tba h-u-'k' wwl 9 i -50 ill t-vn 1 U 1 n ::ud lilt I><iLnCjOG *1 TO* " lU l 
v ( 14 . 1 X 1 I nnii.i.i. tbu atrnpon .NOW »ni3 mw Hi* U»li [or ynur-a-lf, 

"1 
1 



EXAMINATION COUPON 

McGRAW-HILL BOOK CO., 330 W. «ltd St, Ni« York J 

p*qd line tar tm ilb>y fl!iniriti|.L(Jiwi m ippruyut il^ CuAt IJhnuy of {YaMioal | 
lltrcU-k-j:}'. II Jo tuIrtf-tofT- I nfSl te-fld JH*I J 1--50 111 1 U d*j-B flilill Huoilli Jy Ul^iL 

till' |Tl"' I i H'l 3 <J if ffl’lll- II n ut OAnl-rd. J BfUII Prt-WTD .In hif-ibi |hM|»jL C 7 V | 



trn ijfj prciript ihiaiWit vfiffl. pillar mi flH M -Ml ■■■*«- 1 

SpH,,., ,., h.i '■ 

if if in n Addrttii- .... 

CltT P-TlXi Atai IA 

PtJWlJ*Hl , j 

Norm Lif OtnuWi 



. TM-I-W 






in 90 Days at Home 

Hundreds nf men rmJ women nf all aeeR if- j" ruite Slfl (IQ fn 
t20.i>q In 1 1 ingle day giving AricntiOc Swuill sh Miie3s« end 
HydTD-TtbfiTapy tfftlUaenXP, There La m big ikmaril (mm 
iEfAtp'lUli. fiinltjrUim*. Club*. Duftora and [iTivate patlenti mi 
well as oppcrtunil^t r«r esUbll^hinE your «wn office. 

Li'iirn I hi a interesting money- inaklng profeulan In your nWD 
home by Bill, thnujll our home aelmIv r<nir«r, Sumo in- 
■ 1 me 1 *Tr St In cur NATIONALLY KNOWN reildeitt gchuL 
A di; ICiftlS is awarded upon completion nf the course. Couth 
can be completed in 3 to 4 ir-onth*. High &chr-:il 
training O not Deressanr. Many earn big money 
nhtla learning, 

Anatomy Charts & Booklet FREE 

Enroll now and ye- will include uni form cost. 
metileAl dietlQEiary, patented reducing roller and 
Ilvdro-Tlicntpy Supplied submit tslra cost- Tti* 
reducing rours? alone may he worth many limes 
live miriest tuition fee. 

Send Eouaun how for Ahitumy Charts and bc-dklet 
containing photographs and letteri from successful 
graduates. These will all he aent postpaid — FUEL 

THE C • 1 1 - ec of Swedish Massage CSoftMitr lo litipnil tnip »l Maup) 
D'Pf. i«; 1 — I !"i‘ i Warren Boulevard,, Chicago. 

V tin may aend me FREE nr..L peis ip u Ld. Anaiomf Cbarla. boeblet ean- 
tainlng phono Graphs and loiters from graduates. an>l cem piece tie La 11 m 
of ydur -effef, 

Ham.e 



Adrtresi 



Cltj 



3 lair-. 




Diesel Enftlnes produce -< LOW COST" power— 
the newer ones are unbelievably light In wotghL 
High Sneed tralne. passenger busies } huge jrurka 
and nuW n L!"fj I hilL's have adopted DIESEL 
POWER, Think what that will mean in the way 
of opportunities far DIESEL TRAINED MEN. 

Learn Diesel at Home 

Get Into tills proftlahle field HOW — prepare Tor an eter Itt- 
mAllnf demand — know tlie a [rawer io any Hit- act problem. 
We Into yea at home Ip SPARE TIME. Nq need to waste 
4 minute or tntrrfere with work or pleasure. Prepare for 
advaurement Ihe Hlrant way. Get In lino for 4 Rlfi Pay Job. 
Write fur FREE bulletin — there la no wt or bbllgallon. 



AMERICAN SCHOOL 



Dept. DH5 



Drenel at E> ’= 1 1> 



Chit ago 




All C0IDITI0HIIS 

AND REFRIGERATION 

TRIAL LESSON 

Trained mpn nr^iie4- Good pay. Opportunities. 
Lfiini fttsily AT HOME In aiuue time for at OUT 
■ In- -otHi School j. Rend for FREE TRIAL LESSON. 
No L'hume (or thia now or later. Write Unlay, 

CHICAGO TECHNICAL COLLEGE 
A- 301 Tech flirt*. , 111 E. 2btli St. T Chicago, HI. 



PRACTICAL SHOP TRAINING 

TOOL&DIE DESIGNING 

MACHINIST TRADE 

These sire prawn tnuim rmvl (in’ not seAfionuble. wiiy ewiiXn-LniciiiT 
Vtui gel sieluiil nhuj> ►ivK'ni iwe 1 and earn quality Ln a few niantlis for 
h good jiay job- [.oarni l.j- noLo!?. yr.-e employTTienl etrvke. Lun rates. 
Fine tt^u] pirt vsiL. L-xjiu.'tt LHKLXTJUICH-&. WrLio- today for fuJl 1nrorm^t4on- 

NATIONAL SCHOOL OF MECHANICAL TRADES 

pept. lO£, Gas W. Lahe SL) ChiU*a p ItlLngia 





“BECOME A LIGHTNING 

TRICK CARTOONIST 



Makr Monr-v Cli-ilt Trlkuia. Srnd ♦i.pfr Fur E.j.ii<]i PrndiirSag 
Fiocram pf M Trirt flU 4>LiUU- [liTnrtJr1«i Cn-War id -rrnL*, 
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MYSTERY INVENTION 

KEEPS HANDS, m* Oil 
FEET, BODY ■■Hfl Wl 




Even In Bflow-Ztro Weathtf, Outdoor* 

KCMFY WABMFR— **iTfed ia phM, ■!««, nock, ilort ink. 
,1,^ or tool, w hun ihijHr rUotliini. Liwp" Y^Li laiSiFwtiililr •’■■m 

'u i , 1 '-.rT r frfii nji ruLiirji iih v L ll-fiftt* pt»di In ID 

STAYS Wlkll Ilf liOUBS el a ttinn. laita v«.r«. ABRO- 
LbTELY SAFE— NO Ft A if K- GUARANTEE!}. 

AQENTSt— Makeup (a 3 tB pere+uL twefit. EverTflrody buy*— 

work men. tr-im'-ir it hf ilrav-rrp p.j.x-l' I # mi€ti . IJHrl^lon. fxrrr.i:rr, 
HjtTur-^. K*rt.i- ve xi nT -bt-rFltdr,’ r.iK"- foT tlf winter preR-t"- Wnte 

1 lilrl. HUMF V HARM FR D«p h 5 - 3 IDO, CI..C Innjtl, a h In , 
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NEW INVENTIONS tl 

{Continued from pose 20 A)\\ \ l 1 

A MONO the latest patents is one issued 
for an improved toothbrush, the han- 
dle of which is 
shaped so that the 
user is forced to 
grip it properly* In 
addition the bris- 
tles are so ar- 
ranged that the 
free ends of the 
tufts are shaped to 
define truncated 
cones, with the tops and bases of the cones 
in parallel relation with the head of the 
brush. This arrangement, together with a 
trough- like formation for reception of 
cleansing material, such as paste or pow- 
der, is said to result in easier and more ef- 
fective cleaning of the teeth. 




^HANGING to bathing suit and back 
again at the beach where dressing 
rooms are not 
available is made 
possible by a re- 
cent invention* It 
is a knockdown 
dressing room 
adapted to coact 
with one door of an 
automobile. When 
occupied the 
structure fits closely against the side of the 
auto to give complete privacy. It has a 
base or door as well as a top. With both 
doors of the car open into the little room, 
there is ample space to change clothing in 
comfort* 




p i OR the home or apartment, a milk- 
bottle holder designed for prevention 

of theft has been 
patented. It con- 
sists of a metal 
frame that locks 
around the necks 
of two bottles. 
Bolted to the door 
frame, it frus- 
trates the sneak 
thief attempting 
to take the bottles from the door before 
the householder arises. 

( 'Continued to P&ge S2A> 






CHICAGO 
TECHNICAL COLLEGE 



More GOOD JOBS 
in DRAFTING 

Cilli far UrAftitnnri Are IncrHilubl 

VI ant-juiu iimrei it- Stpet liiLELa — r*jJ roR<Je 
— buiMmyn — nil str-pi "gei [he utj' 1 ■ ■ s|l 
ftT-e r-ftliULd fflr [ Irnfisnifin Kru 1 KcEiii 
likfl Ajj OcinrJUsomU* JMTsJ Hi Mel a jmn 
in tjjfl " C-ii'G y* more (Famed, 

lift At fio-me w.|io ren.it Lhii 

ail tut jap merit will drj nothin p Other*. 

*n-o«fh tb realize thli meant 
Opportunity. will Send A P fl *t Card or 
JVlftlttfi* Coupon for FretTrtaJ Lesion. 



Till* Ocvmiijet* rh-au-io* Out* 

ft-t, Tool* un-l T*r''4t M,nt to 

Chicago Treh Jfnmfrdtudy 
nt u dentin In lira Mine;. 

The drnTtfln'ja.n'K. work roiyseii first, W]t on Fmutruwui Improvea 
' ' „ 1 , i " l m prot-lnz , , mere Is. new eomtructlnn work,, 

in'w ptIIJtilniti. new mn chine*, repair* and renonstructEon work 
AIL these must first tie ! a k[3 out nn paper. Ho the FIRST mar. 
that njwJ be liLfari |g the DRAFTSMAN* 

Drafting is Well-Paid Work 

OroItiPiE is eleaiv, [sUcfesHnE* pro!e?al Oiia E-type work It nays 
well 10 atari . oilers- real oppominltle* for promotion You 
neM up previous training or experience . . no a-peeiii talent — ■ 
to learn . Tlraftlnfc. It Is oBt of the steam<*l employment fields. 
Ao marine ever dad the DraltistnaiTR work . . anti no hia- 
ehltie ta.n be invented. So your Job In erf ciays secure. 

Learn at Home in Spare Time 

(r?r at thf Ct/ttcpc in Chittttro) by the blsejnMIiift. easy felfn- 
by-step plan origin uteri by thl^ 35-year oltl swhoul tor Dm Ft*, 
biesi. Tula Is ine tray thousands of Hurressrul men started ijielr 
careers lied is yours- without delay . . . terms are low . 
fl-rul we help you to a Job when rcatly. fWort ttow for 



TRIAL LESSON in 



SitopJo this easy - lesson synem of 
Eeitninc DrH fling Send peat card or 

th La roupwi, No eliarce rvr* or later 
Cw this FREE LESSON, Prorc to 
yourself how caiy it b to learn draft- 
ing by Uie C , T. 1 ", Method . 



A-3ti0 Tech Bldg.. LIB E. 26 th Street.. Chicago, JlitaolA. 

I’leaae send. me FREE Trial Leiion in DRAFTING 
uitd show me hotv I can prepare For good positions in 

tpart time AT NOME, 



N 11 m p 



Address 



P-latc. 
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Traffic Management Home-Study 



mac/e interesting and practical thru problem method 



Y OU know that Traffic 
Management TODAY is 
one of the important de- 
partments of business — that it is 
a profession offering unusual 
opportunities, and pays many 
men three, five and seven thou- 
sand dollars a year and more, 
The Only question is — fust 
how practical is it to train your- 
self adequately in Traffic Man- 
agement through home- study? 

And the answer lies in the 
LaSalle Problem Method* 

For this modern plan oftrain- 
Ing notonly makes Traffic Man- 
agement study at home thor- 
oughly practical but makes it 
interesting as well. 

You Leant by Doing 

Suppose it were your privilege 
every day to sic in conference 
with a traffic manager or with a 
successful commerce practi- 
tioner* Suppose every day he 
were to lay before you his prob- 
lems* and were to explain the 
principles by which he solves 
them. Suppose that one by one 
you were to work those prob- 
lems out — returning to him 
every day for counsel and assis- 
tance — 

Under the LaSalle Problem 
Method you pursue, to all in- 
tents and purposes, that identi- 
cal plan. 

Only — instead of having at 
your command the counsel of a 
single Individual— one traffic 
expert — you have back of you 
the organized experience of a 
great business training insti- 
tution, the authoritative find- 
ings of scores of able traffic 
executives, the actual pro* 
cedure of successful practi- 
tioners. 

Thus you are coached in the 
solving of the very problems 
you must face in the higher 
traffic positions. Step by step. 



you work (hem out for yourself 
— until you have the kind of 
ability and experience for 
which business is willing and 
glad to pay real money — just as 
it was glad to pay these men? 

Five Men Who Tested and 
Proved It for You 

For instance, there was the 
traffic derk—with two years ex- 
perience — whom LaSalle train- 
ing helped move up to Traffic 
Manager and to a salary in- 
crease of 100 percent- 

There was the railroad clerk 
who became Traffic Manager 
of a great organization with a 
salary several times bis highest 
expectation as a clerk* 

And another railroad clerk 
who was earning $5 5 a month 
and ach ievedanlocomeofmore 
than $10*000 a year ns head of 
his own traffic bureau* 

Another man— already a suc- 
cessful, experienced traffic man- 
ager — cut his firm f s freight costs 
from four percent of gross sales 
to two percent — on a sales vol- 
ume running into millions — 
and his salary was more than 
doubled. 

A fifth man — an assistant pur- 




“Names and Addresses given on ftfluest- 



chasing agent — seeing the need 
of a traffic department for his 
firm, took th i s training and sold 
the firm on the value of creating 
such a department. The new 
department promptly pro- 
ceeded to save money — as high 
as $50,000 a year — and the new 
manager was rewarded accord- 
ingly, Today he is Director of 
Traffic and Assistant to the 
General Works Manager — with 
several traffic men under his di* 
rection. 

LaSalle- T rained T rafficMen 

Everywhere 

LaSalle traffic men are found 
wherever traffic men find a field 
for their services. They are serv- 
ing commercial and industrial 
organizations; railroads and 
other transportation companies; 
chambers of commerce; trade 
associations and state and 
■federal commissions. They are 
officers and active members of 
traffic clubs and national traffic 
organizations, and registered 
practitioners before the Inter- 
state Commerce Commission* 

Kn owing these facts, ask 
yourself if there Can be any 
further question, about the 
practi cab i l ity o f t h i s tr aini ng for 
you— ask rather if the real ques- 
tion is not about your own am- 
bition and your determination. 

For Traffic Management is no 
magic waad for the lazy or the 
fearful or the quitter — it offers 
success only to the alert adult 
who has the courage to face the 
facts and the will to carry on* 

If you are that individual, the 
Coupon below wiLL bring the 
information thar can open up 
to you the future of which you 
have dreamed— ability and in- 
come and success. 

Is it not worth getting that 
information? 



LASALLE EXTENSION UNIVERSITY 




A Correspondence Institution 

D#et. 144*11 Gringo, 111. 

Please send me. free of all cost or obbffatton, four i|]u.straJed 

book, And ib( (acts iLx>m: yQrtt mining fur success in that fidd- 

iSV/Hf ■ ■ , * . . ........ ..**** 

AddrCSi, . ..Oft. 

...... .A*.,.,. a... , . . r. ****.*-#■* 
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Advertisements in this section, 35 cents per ward!, each insertion, minimum 10 words, payable in ndvnnce 
To be inserted under proper classification in February iiaUc, copy should be ill oUr office December Slh 

February issue on sale January 1st 

Popular Mechanic 9 Mazarine, 200 East Ontario Street, Chicago, Illinois 



YOU'LL PROFIT 

By reading and answering the 
classified ads in this section. 
Hundreds of opportunities to 
make and save money. 



Popular Mechanic* Magazine, 

Chicago . HI. 

Gentlemen: For the past sr.-v years u)e have advertise * f in every 
issue of Popular Mechanics Magazine. The results of this adver- 
tising have been meat satisfactory. We beep « cartful comparison 
of results from the different popular ma^auncfi we advertise in. 
The result of this compurijon rs 75% of our butrnc6* actiViti« 
are inspired through yaur medium. This result indicates that your 
reader s have the greatest haying power and that your distribution 
covers the entire world. We congratulate you upon the puffing 
power of Popular Mec/innies and we propose to advertise in its 
every issue. Very truly yours, 

{Original letter on file in our office! COWELLS INSTITUTE. 



AUTOMOBILES— MIDGET CARS 

MIDGET Autos i Plans., parts. tits. Cat- 
alan — handbook. I Or. Latest list 100 used 
motors. mj ete'^'ts, paTls. 2flC, Free details. 
Shipps Midget s. BOX M3-H. BaneatiUft, O. 

”1410 HTT Midget’ 1 racer. Plans fl-OT- 
Gen e Wilson. 464 8 K. K ilbournf, Chicago. 

MIDGET Racio.il boot; facts Jar fans, 
builders, drivers: track Sixes, regulations: 
pictures. spec! float! ohS, working drawings, 
(] 00 postpaid. Si. i & COP. Ray Runs, 
Department 33, Madison Tille. Cincinnati, 
Ohio. 

,: acRAPE-Zir' Distributors wanted, Sew 
utility tool lor home, merchant, office and 
motorist, Sample IMW- Fred M GlddEnga, 
Gak-s&u rg, 1 1 Ll note, 

ANTIFREEZE Saver. Minimize evapora- 
tion. One hour to make. Complete plans 
25c, Balparh. Service, 6220 Fletcher. Chi- 
cago ^ 

WANTED! Write, if interested in auto- 
mobiles. Trowbndse. 1*15 ParnclL Chi* 
cago. 

AUTOMOBILE Mechanic^ who want own 
busJDL'SS or earn good extra money write 
fully for sample and cletaLls of nationally 
distributed self Locking Triplex Piston 
Rings-, They eliminate re-borlng. Guaran- 
teed Life of car, Franchcses valuable. Some 
territories open, Triplex, 2281 South UtiiOit, 
Dr-pt M, Chicago. 

R it R Mfg. C0-. Anderaon, Indiana. 
Racing cars, mldgeta and speed equipment. 
Catalogue Mg, 

BE Mrs l — Positive, outstand lug. summer 
starting in winter pays. Practical plans, 
technique, Cipcft Instructions Oil good 
starting without "gadgets," With "gadg- 
ets. ” The latest device "Starting lirpi- 
llon." How to build, avoid timer troubles 
and get 1* in. blue white starting sparks. 
This information tost SP.DQO. Yours for 
l-i no. lUiLst rations, working drawl ngs. 
etc. w eaten Laboratory i Elglnburgh, On- 
tario. Canada, 

ALUMINUM AilOy pistons, automotive, 
aviation, Diesel, industrial, marine, midg- 
et. moil el. motorcycle, outboard Finished 
or semi. Jucteon Mfg. Co., Hedge and Gil- 
lingham, Phlladrifrfr l*. Fen na. 

MAKE Costless cylinder oil reclaimer, 
Save hundreds. Instructions &Dc. Other 
guaranteed processes. Thermo Labdr&to- 
ries, Peoria, Till note, 

MIDGET Cars, parts, plans. Catalog 
2Qc. Derby Midg et Ca rs ,. Woods t OCk . III. 

MIDGET Race Cars, midget motorcycles, 
matorscooters . handbook catalog, parts, 
plans, motors. HO must rations. 20c coin. 
Midwe st Midget Motor*, BOX 1053, Chicago, 

FORD T-B’a, 1934-1 934; gasoline sarins 
device, 11. W alert Co., 3459 No. mh St., 
Milwaukee, Wisconsin. 



3938 IGNITION Supercharger. Quick 
Starting, wet or cold. Mileage, pep. power, 
loss ear bon. it. 2a. E. G. Sal os Co., 321 
Broadway, New York. 



AUTO TRAILERS 



AN Opportunity : The best organised and 
most sound! v financed trailer manufactur- 
er in the business, can use a few more de- 
pendable dealers, The sales franchise has 
unusual advantages, the opportunity for 
profit is exceptional. Adequate capital re- 
quired. Your inquiry solicited, vagabond 
Coach Mfg. Co . &30 Grand River avo„ 
New Hudson. Michigan. 

BUILD The famous , low -cost Jim Dandy 
Cabin Trailer. Complete plans and. in- 
structions &PC, Flans- to build the bcautU 
ful. streamlined Jim Dandy Cabin Cruiser. 
tl OH Trailer Builders Manna) and cata- 
log of trailer parts, supplies and equipment 
—over ICW Interesting, Illustrated pages. 
25c. Order today. Satisfaction guaranteed. 
Trailer Supply Cp.. 4ll-A Jackson St.. 
"Wausau. Wisconsin. 



AUTO SUPPLIES AND EQUIPMENT 



CIRCUIT Analjicr fur automotive elec- 
trical systems. Combination light aource. 
Continuity trst. And voltage Check. Bufce- 
iltc cfLie. (2.00 postpaid, complete. Reli- 
ance Engineering Service. Rantoul. Illinois. 

REFINE Used oil Without cost. Samples. 
F. Qerwln, Fairvlew, Oklahoma. 

AUTOOLA2E- Cleans and waxes cars Ip 
30 minutes. Belte easily on dememstratton 
to Karaites, gas stations, owners. 100 r i 
profi t. W rit e Glaze Do.. Cla wson. Mich. 

FREE Wholesale bargain catalogue, auto 
supplied, equipment, tools. American, 11B3 
Bedford Ave. , Brooklyn, W. Y. 

GASMASK, Fumes, paint, |1.3S, ScoEes, 
■57D 1 Frqqpect, Kanaaa Cl t y. M o. 

PLATING Outfits for auto parts. Con- 
nect to a battery. No tanks used. Free 
particulars and proofs. Ounmetal Co,. 
Ave- J, Decatur. Ill 



SAVE Half! Guaranteed reconditioned 
truck and &uid parts. All parts — all mod- 
els. makes. Catalog free. General Auto. 
7008* A A Cottage Grove, Chicago, 



INEXPENSIVE Guaranteed protective 
puncture seal. Airlock Laboratory, 1400 
Hollywood. Chicago. 



MOTORCYCLES, BICYCLES, MOTOR 
SCOOTERS AND SUPPLIES 



PERFECTED Generator eliminates bat-- 
lories Tor bicycle lamps. Ideal Christmas 
gift for bike riders. Send lor -descriptive 
circular. Wallen Supply Co., 1728 Grunge 
Are., Racine, Wia. 



BEND 9 5c For illustrated used motor- 
cycle catalog. Bargains, Largest stock, 
genuine Indian parts and motorcycles, 
Indian Motorcyde_a*l«._KanBia Cttj. Mg. 

THOUSANDS Building own motor scpo-t- 
prs. We supply parts. Literature dime. 
Drawings free. Comet Cycle Company, 

Bax 303.2 , Madison. W i sconsin. 

motor Scooters r Build at home, blue- 
prints. clutch details, and photographs;, 
complete 11.00, McFarland! Engineering 

Service. BOX 53. Kokomo, Indiana, 

HELMETS" Heavily lined, (2.95. Air 
T ransport, O a rden_ City, N. Y, 
MOTORCYCLE Bargains, lowest prion, 
bargain sheets lor Stamp. MulOrCV-tfc acces- 
sories Rochester Harley Davidson Corp., 
139 W. Main Bt.. Rochester. N. Y. _ 

ALLOY Pistons— Harley, Indian. Hen- 
derson. Excelsior. Cleveland, New and used 
parts for less. Cylinder grinding. Cata- 
logue and wings pin 10C, Jiallafc. 1115 
Chestnut, St, Louis. Mo. 



INSIDE Dealer prices. Overstocked. *11 
models. Indiana and Hatleys, Rebuilt, 
guaranteed. Dime brings latest Mat, Gran* 
dall-Hicka. Boston. Mas s. 

RECONDITIONED Motorcycles, New- 
used parts for all makes. Authorised Har- 
lcv- Davids on dealer. Whitman Motorcycle 
Jr Supply Co.,, 4G5-9 Southwest Blvd-. Kan- 
sas City, Mo, 



AVIATION 



FOR Salt'l Surplus Rtock of metal tipped 
hardwood propellers, Tractor types only 
suitable for auto engines, airplane quality 
finish, 15, W to 5 10. UP, while they last. 
Write us Four needs. Semenich Bro4., 
LEtltz. Penna. 

AVIATION Ncc-ds men. Pilots, mechan- 
ics. draftsmen, sheet metal, positions open. 
Learn HOW, Free catalog. California Fly- 
ers School of Aviation, Dept. FMC-1, Los 
Angeles Airport. Inglewood, California, 

PROPELLERS For airplane*, sleds. Ice- 
Sled blueprints, supplies. Catalog dime. 
Loren an Propellers. Ntles, Michigan. 

"MY Experience as a Wing Walker and 
Parachute Jumper’' with Roscoe Turner 
and other famous flyers. My book is. a true 
story Illustrated with actual action photos 
taken from movie?, at State fairs, Bend 
!LP[]. Art Starnes, Box 331, Calumet City. 
nilnofe. 

FLYING, Mechanical, radio, sheet metal 
courses $57.04 up. 20 years experience, 
Robertson Aircraft. Corporation, Itobcrt- 
son, Missouri. 

AUTHENTIC Diagrams, questions and 
answers for airplane mechanics license 
(E.25. Engine Mechanic’s $1.25. Both. 
$2 00 postpaid. Meyer Engineering. Box-a, 
Hcmpstcld. N, Y. 
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AVIATION Apprt&UflCS — Airmindcd 
young men interested; in train] in; for en- 
tering aviation -is apprentices St-e ad on 

pa ge g*A . 

learn To fiy free. Folder, dime. Cor- 
rigan, BaH 391, Hempstead. N. Y. 

CURTIS Eight cylinder engine for ma- 
rine or air 599.00. Eight loot- pusher pro- 
peller ilS.Ofl. Cftp. 103$ South Vandevclfl- 

tcr. Bt. Louis. . 

15ft AIRPLANES J4(l Up. Terms. MO- 
tors , evockups, salvage. Complete cata- 
loeno £&c, Used Aircraft Directory. Athens. 

Ohio. 

PROPELLERS— A N types. Including; lat- 
est three blade airliner*. American Flea 
5 pet] ft l *13, So down. Universal Aircraft, 

Ft, Worth. Tea s. _ 

QET Into aviation— Airline pilots get up 
to £700 ft month; mechanics. &2&0; tiero- 
nautical engineers, *400. Prepare now at 
this government approved school. Write 
for complete Information. Lincoln Air- 
plane fz Flying School. 2004 Aircrart. 'Bldg., 

Lincoln, Nebraska. 

AERO SLED Motors *0 horsepower, air- 
cooled. new. weight 235. overhead valves. 
Price *75. Propellers 510. Allison Aircraft, 

Lawrence, Kama*. 

GRADUATE Airplane mechanic. Ten 
week*. J-l.ftn week. Graduates with lead- 
ing concerns. Frog catalog. United Air 

School, Elgin . 111. 

PROPELLERS For sleds, aircraft- Cat- 
alog 5c. Banks Propellers. Love Field. Dal- 
las, Texas, 



BATTERIES, GENERATORS, ETC, 



EDISON Storage batteries for light- 
power systems. NOft-acid. Odor Lets, fif- 
teen year me. Five year unconditional 
guarantee. RargaLtt* In complete lighting 
systems. Low prices. Free illustrated lit- 
erature. "'See- Jay 1 N Battery Ca, *2 Bter- 

II ny A ve. . ¥qn kers. N. ¥. 

NEW 110 Volt a.e. fanbclt generators for 
portable power. S Sizes, Write LcJay Man- 
ufacturing. 147 LtJay Building. Minneap- 
olis. Minn. 

PLATING Generators and motor gener- 
ator sets. Write iOr information Hobart'S 
new line electro ptsitlng equipment- Pay- 
ments low as 513.40 monthly. Quality ma- 
chines. quick delivery guaranteed. HtibuCt 

IjriB.. Bqk M-1&2, Troy, Ohio. 

RE-BUILD Old auto, farm light bat- 
teries, Send 25c for complete course and 
catalog, Tools, molds, etc- Home Occupa- 
tion* . S t .Pa ul. Minn. 

EDISON Lifetime storage batteneE for 
light and power. Eliminates acid battery 
diseases. Long guarantee, AH kinds re- 
built generating plants, motors, and mis- 
cellaneous articles at bargain prices. Free 
Interesting literature. T. H&Wlcy Smith 

Cd.. Croton Falla. N. Y. 

10 HORSE Gasoline engine with mag- 
neto. like new. s*5 00 . Soft watt, lid volt, 
alternating generator *22.50. 5 Kilowatt, 

direct, SOU speed £55.00. Electrical Surplus, 

1 11155 Milwaukee, Chicago. 



ELECTRO- SCRIBE i Electric pencil 
writes, engraves all metals, SI. 00 postpaid. 
Details, Beyer Mfgf. Co., 4515-K Cottage 
Grave. Chicago. 



WELDING AND SOLDER INC 



SPOT Weld era. small, portable, power- 
ful. Welds always satisfactory. Child op- 
(ffttes safely. s* □. Gale Hoi linger, GLeti 

Ellyn. 111. 

electric Welding taught correctly. 
Jackson School, 340T Franklin, Houston, 

Texas. 

“ACETYLENE Welding outfits. *32, B&! 
electric welders. 5l4.9£. Easy-pay ment 

plan. BOK $ftl. H amilton, Ohio. 

7p- 1!QO AMPERE Arc welders Horn Dodge 
generators. Complete plans 35c. 1EH> Other 
generator changes. LeJay Manufacturing, 
347 LeJay Building. Minneapolis. Minn. 

44 M LE6SON£ In A re- welding. 1 ’ FrflC- 
tlcal. not theoretical. They are the result* 
of experience In teaching several thousand 
men to become welding operators. Valu- 
able to all welders, Especially inexperienced 
beginners. Better be safe than serry. Vou 
have only olie pair of eyes; money can pot 
replace them. Large one pound illustrated! 
book: 50c In United Slates. f Foreign ?5c. > 
Welders Club of America. AB-3432 M-Uart, 

Chicago . 

DEMONSTRATORS. Electric arc Wild- 
era, Money -savins prices. Used by EhO 
government, Trial and terms guaranteed, 

Hobart Welders, M -1&3, Troy, Ohio. i 

BLUEPRINTS For powerful UQV a.c. 
Welder 51.50. Mar vet weld, Box. HSfi. San 

Francisco, 

D.C. Arc-wElder plans *i.ob each. 25-300 
amperes from 32 Volt DclOO Light plant, 
35-600 amperes from d.c vehicle motors. 
25-300 amperes from North-east Dodge t3 
volt genera tors. Welder* Club of .America, 

AE-34 32 M- Mart, Ch icago. 

NEW Electric w elder, cheap Free :i:.T. 
a lure. HbLgersans Service. Canton, Kan*. 



ENGINES, MOTORS, DYNAMOS 



SPLIT Phase 1/3 h.p, motor. Guaran- 
teed two years. Double drive shaft lluilfc- 
ln starting switch. New departure ball 
bearings. Every part 1* extra strong, 
110-120 volt, 60 cycle ac„ 1750 rpm- Only 
£5 95 plus 55c postage. Address Dept, 

P91, Sears -Roebuc k, Chicago. 

ELECTRICAL Shaver *l.4B; W ! drill 
*3.67i candid type earner a 1 1 . 69 Radio* i 
appliances: motor*: grinder*, Home work- 
shop toots. Pricelist free. Mailorder Elec- 
tric Co ., Tn5 South Den r born. Chicago. _ 
ELECT, Molars, with flexible shafts. 
Write for particulars. Mecoundt. 1619 
EttK^wood . Racin e. Wla. 

MOTOR Rewinding lessons, illustrated. 
Bend stamp for particulars. Motor Data 
CO. , Box 7fl 3 1 , Kansa s Cl ty , Mo . 

BARGAIN— 'A Hp. motor*. $□ cycle, i 
phase, IlO vc-lt . like new. guaranteed, 37.10. 
Send check to Eric Electric Motor Co,, 130 
Church. Buffalo. N. Y. 



14" x 6' GREAVE3 Klusmnn cone head 
engine Lathe, quick change. No, 0 Clncln 
natl miller., cheap. Write for particular*. 
Cincinnati Machinery St Supply Co., £2l E, 

Second St-. Cincinnati. Ohio. 

" PLABTICa, , aluminum. monel, 

atainlesa atcel, aCftrs, etc.. In small quan- 
tities. Catalog loe. Hobby Supply House, 

Box Sun, Pittsburgh, Fcnaa. 

SOUTH- BEND 9" Lathe milling attach - 
mciit, unlverul movement, *9i threading 
dial Indicator. *3; Circular free. Unique 
Manufacturing do.. 4B07 No. 3I*t Ave., 

Omaha. Ncbr, 

CONCRETE nuLldiog block machines 
nnd molds. Easy payments. Catalog free. 
Concrete Machine Co., 5123 South Comp- 

ton Ave., St. Louis. M o. 

SELF Feed tube expander*. W , s «" . 
, etc, Circular, a tax- Collins. Fair- 
vlew'. Fenua, 



BOATS, OUTBOARD MOTORS, ETC, 



FORD Marine conversion parts and Kits, 
Models A. B, V8 fdomesUc or foreign). 
Catalogue 2SO (tuiti). Osmlthsoh. 3101 C 
Street,. Philadelphia. Fenna.. U.3 A, 

USED Chltbomrd motOTS, all makes. 
Stamp brings list. Used parte, propeller* 
and Jiceessorles . Itet price. Outbourd 

Headfluarters, 305 Atlantic av?.. Kdeioo, 

Ma^^ftchmotta. 

13 FOOT Flat bottom rowboat, complete 
plana 25 v. Free boatbuilding Catalog. The 

Rudder, 15 Murray St., New York, 

FORD-KEFHYR MarLne conversion*. 
Catalog 16c. Lehman Engineering Cocn- 

pany. Dept. D, Newar k, N. J. 

BUILD Your favorite boat— Save on the 
cost. The Welch System Cl Boat Building 
make* thl* pasalblfi. Send I pc for 32 page 
catalog showing Welch designs, White Cap 
motors, bpat equipment. The Welch Sys- 
tem completely explained In this Intcrcat- 
Iny book. Use Welch Readv Out parts and. 
build your boat at home. Welch Boat 

Company. Statioa K-l, Milwaukee, Wls. 

UGaT Blueprints, pattern*, many de- 
signs. catalogue Idc. Cleveland Bnat Blue- 
print Company, Station A-6, Cleveland. 

Ohio. 

COMFLEl'E Your own boat with our 

pTifr-Fn.br Stall'd rmmfi nnd matcriais, 

They^re different. Save 2/34 and costly 
mistakes. Rend requirement* for nuota- 
tions. Illustrated catalog 100 boats, 10c. 
Bay City Boats, Inc,, Bay City, Mich.. 1552 

Adams Bt. 

ASSEMBLE Your own boat, Our finished 
knock-down frames and material* save you 
3/3 builder's coat. All bvpcs and sizes, 
send 35c fpr big catalog. Brooks Boat Co.. 

Inc.. D4. 5a ginaw, Mien. 

Olhl BOARDS — Save ■&, Good used 

S arts, all makes and models. Bargain* re- 
ullt motors. Crandall Hick* Co., 959 

Coin mon wealth, Boston. M ass. 

BGAT Designers are highly paid profes- 
sionals. Complete course by mail: Catalog. 
WeaUftwa. Montvlllo. N. J. 



FIELD GLASSES. TELESCOPES 
AND M1UROBCOFES 



TELESCOPES, Mi erca copes , chemistry, 
mineralogy. Scientific Catalog free. Tracey 
Laboratories, Evans ton. Illinois. 

FREE Instructions. Build powerful tel- 
esc o pe. Jamer, Bog 94. Manprvll le. N. _Y. 

USED Microscopes, binoculars, a*Lro- 
namical teles copes, surveying Instruments 
— bought, sold, repaired. Bend 10c for llsE- 
Rftsmussea, P. O. Eo£ 294, Amsterdam, 
N. Y. 

SLIDE Rule 10" . magnifying indicator. 
49c; bargains fit mlCroscapos, binoculars, 
telescopes dr* Wlhg sets, etc. Before buy- 
ing buy scl en 11 tic Histrumcnt, get our cniu- 
Ing Cash for old instruments. Advance 
I nstruments, 163 Madison. Chicago, 

BuiLD Reflecting tcieseupcs, 6" kit, 
33.5ft: other kits- nil abrasives, mirrors, 
ryepieers, dtagonaEs. illustrated instruc- 
tions, 10c. Catalogue free. Optica] Devel- 
opment Corporation, Dept, G Broad- 

Ttay T K- V. 



TELEScOFES. Microscopes, binoculars: 
1939 bargain catalog free. Browhscppc 
Company. 5 West :7th Street. New York. 



5F0RTINC. GOODS- GUNS. FISHING 

TACKLE. ARCHERY 



ICEBOAT Ball rig with instruction 1 ; for 
cheap, eirnple chassis, 614. Use on beat 
in summer. Skate sail* *L Try- Ball Com- 
pany, Patterson. N. Y, 



WIND ELECTRIC PLANTS 



BUILD Wind light plant. Complete plans 
and valuable catalog ] 0 c. Welders, elec- 
tric fences. LeJay Manufacturing, 447 
LeJay Building, Minneapolis. Minn. 



ELECTRICAL S UPP LI FS— EQUIPMENT 



ELECTRICAL Arc experimental kU! 
Make powerful searchlight— melt «la*s, 
copper, iron— generate suntan ray*, dozen* 
others. Complete with power reducer, gog- 
Kies, carbons, Inst ruction*, lift- volt, Pont- 
paid tl.SSt. Electrical Salvage Co.. Box 
534-Pl C^_Lln colT l. Npbr. 

FREE Lighting fisture catalog, Save 
more than 5d r ; . Jayllte Co.. *4 B. Monroe 
St. Monroe. Mldb. 

UNIQUE Invention — A light within a 
light combining bright reading and cur- 
rent saving night lamp. Free details. 
Hagen I mport. Bulb Dept.. St. Pa ul. Minn. 

ELECTRIC Engraver, engraves a]{ met- 
als deeply, dollar- Hudson Brea.. East 
Byracuse, N. Y. 

MAGNET New alloy lifts SO times pwn 
weight 61,0ft, Advance, *Gl-F2, Minneap- 
olis. Minn. 

ULTRA Violet— Infra red, Dual ray 
health lamp. Two separate unit* III one. 
Promotes sun tan, — vitamin ,J D'\ Auto- 
matic control. AC- DC current. J3.90 post- 
paid. Details. Beyer Mfg. Co., 451S-P 
Cottage Grove, Chicago. 



Y5j H, P. General Electric motors. S3.5&, 
guaranteed. Larger sizes. List 10c. A. C. 
ML'toTB- 3006 Bailey, Ph iladelp hia, PcnnO. 

ALTERNATING, Vi Horse, Ufl volt, in^ 
dnetion motora, Rebuilt, guaranteed. j7.5ft, 
WiiiunL Auto Supply. £24 T Bt. Paul Aver, 
Chicago. 

MAKE Money. Rewind machine motor*. 
PU IP generator*. Each book *l,ftO. 10c 
brings particulars, catalog winding ms r .h-'- 
rlals. Erncat Knight. LtiSa l lc, lllln als. 

GOVERNORS Fpt aptp engines canGee- 
fimlth. 44*^ E ast S rd^Btreet.. Lo* A ng ele*, 

1 5 KVA Alternating generator *335,99; 
other sizes. Motor- generator* for magnet- 
ic chuck*. Queen City Electric, 519 South 
California, Chicago. 



MACHINERY, TOOLS AND SUPPLIES 



BARGAINS. Demoastrators, electric arc 
welder*, guaranteed. SO day* trial And 
terms. Write Hobart Welder Exchange, 
Boot M-HH. Tror. Ohio, 

WHOLESALE Prices; shop supplies-; 
tools. CftUloe IftC. KOSLka. 2348-H South 
Crawford. Chicago. 

ATTENTION] Experimenters, craftiw 
men. invetitor*: You need, this giant, ten 
pound hardware kit. Big bos full of 
*crews, nuts, washer*, gears, springs, riv- 
et*. brackets, etc. Over lOflO parts --price 
31 .49 — worth sT. 5ft. Guaranteed sattetae- 
tEop. Manufacturers Screw, £2 5P West 
' ILUngls, Chicago. 































POPULAR MECHANICS ADVERTISING SECTION 



37A 



LEARN Guiisml thing at home. Repair 
j'OUT own and neighborhood's firearms. 
Fret catalog describing 20 books on fire- 
arms mid ^unamithi tig. S&mwortb. Ma- 
rine? North Ca rolina. 

" FISHERMANS Christmas gift. Solid 
Steel rod, level wind reel, line. spoon — only 1 
S5. DD postpaid. Rod only *3.00. Interest- 
ing catalogue 6c. "’A-B-C r ‘ Factory. Dept, 
11 . 433 Hates, Detroit. 

SINKER Mold! for making your own 
sinkers. Free illustrated £ older. Reading 
Instrument CO . Bo x TS. Readin g. F e nita, 
GUNS. PLstols. outdoor eluinmenL OH 
time! to'l- down, lflf; monthly. Gun hand- 
book and catalog illustrates, prices and 
describes hundreds most popular makes. 
Contains n wealth of advice by America's 
foremost shooting authorities. Send HSc 
for your copy. National Target and Supply 
Company, Dept. P-i, 12-55 - 2Eth Street, 

Northwest, Washington. D. C. 

MASTER Fol trapping secret explained 
35c. Oriel Archery. Lakewood. Illlnqdfl. 

DUCK Stamps. Any year. We pay lEe* 
SDC each. Robertson Stamp Co., Nampa, 

Idaho. 

FENCING ErpiLpment. Foils, swords, 
masks, etc, Low prices. Free catalog. In- 
dustrial Products. Dept. 21. 4B West 4*th 

Street. New York. 

SEND 3C For illustrated catalog of Law- 
rence leather Letts, holsters, gun casss and 
Other sporting equipment. George L#W* 

ren ee Co . Portland, Oregon. 

BARGAINS! Gun catalog 5C, Fishing 
catalog 5c. Ski catalog 5c. J. ‘Warshal 9s 
Sans, First and Madison- FM. Seattle, 

Wash ' 

FISHERMAN'S — - Hunters’ Christmas 
cards. "Pish -story. “ "hunting,” etc., 34 
assorted <Jn colors! Sl.W postpaid. Vogue, 

5134 Cologne. St. L o uis, Mo. 

H "PUNCH And Booed" new training bid, 
at cmL pride. Free Circulars. J. Andre, 

33BQ_Mt. Elliott, Detroit, Mich. 

ARCHERY Headquarters — 617 South 
State, Chicago. Catalogue free, complete 

instruction book jftg, 

HUDSON Bay blankets, Indian pack boa* 
kets, camp stoves, knives, compares, out- 
door equipment. Free catalog. Howe FUT 
Co., Box P, Coopers Mills, Maine. 



ANTIQUES, HE LJCS. INDIAN GOODS 



30c BRINGS You a nice selection of In- 
dian relics on approval, L. Barron Noel, 
Black water. Ya. 

FIVE Fine Texas arrowheads, list 25d. 
Qlyjfi O' Nea I, Waco, Texas. 

100 GOOD, Or 60 fine, arrowheads- (3.00, 
George Holder. Otonwood. Ark . 

IDO GOOD Arrowheads tS. Catalog. 6c. 
H. Daniel, Hot Springs. Ark. 

INDIAN Relics, brad work. UOIClS, CUNCtt, 
minerals, old gla^s. Catalog tic, Indian 
Museum, North brunch, Kansas. 



TAXIDERMY 



PRICES Slashed! New 36-page 1939 sup- 
ply catalogue free. New items. New ideas. 
Postcard brings yours, Taxldermte Manu- 
fac hirers , Mem phis , T en __ 

LEARN By mail to mount birds and ani- 
mals. tan skins, make leather. Old reliable 
school tenches, easily; quickly, at low cost, 
Over 250,0100 students. Rush postal for free 
46 page book. Northwestern School of 
Taxidermy. 775 Elwood Bldg,, Omaha, 
Nebr. 



GLASS Eyes, taxidermists", furriers’ 
supplies. Big catalog free. El wood com- 
pany. 2S3 smith Bldg.. Omaha. Nebr. 

TAXIDERMY Supplies— Quality artifi- 
cial eyes, teeth, genuine Jonas head forms. 
Tools, materials, etc, Everything for the 
progressive taxidermist. Send toe for big 
Illustrated, catalogue Jonas Brea,, I04f 
Broadway, Denver. Colo. 



DUGS, PETS, BIRDS 



SPORTSMEN; 3W Pointers, Setters, 
straight □ooncra. combination hunters, 
rabbit and fox hounds. Reasonable. List 
free. Ramsey Creek Kennels. Ramsey, 
jUinoU- 

SAINT Bernard woolly puppies Lowest 
prices 1 Illustrations free. Kennels, Chary, 

n, y. ■ 

$15. M BUYS Trained coon hound. Opos- 
sum. foot, rabbit and bird dogs cheap. List 
free, Ramsey Farm Kennels, Ramsey, 
mmols. 



JET Black Scottish Terrier puppies $25. 
On Three K ennels. Angola, Indiana. _ 

'standard Rabbit Journal, Milton, 
Fenn a. Year 50c. Sample dime, Suppl iw. 

BIG Profits breeding Bos tom! Circulars, 
dime. ‘'Sentfee, " Ro y al Oftk . Mlchlf iqp- 
BIRDS? Get A meri can Canary Maga- 
zine monthly. Year 11.00, 2bi3-P North 

Halated, Chicago. 

BEAUTIFUL Pure white polite " dogs. 
Armenia Kernels. Mwe, N- Dak. 



POULTRY AND FARM SUPPLIES 



LOW Factory prices on electric brooders, 
batteries, parts, wire fabrics, etc. Free 
7E page catalog. Bussey, isjt West 65th, 

Chicago. 

H e a pq U a KTE’RB— W or Ld champion lay- 
ers, We imported 353 - 361 - 364 egg con- 
test hflPS from Australia - New Zealand. 
Free educational ratal ok shows customers 
profits, Osborne Farm, Box 73, Holland. 

Michigan. _ 

ID CASH PTi!£S weekly for ten weeks. 
Also in addition to cash prizes, 5 ail- 
cxperise trips to World's Poultry Congress. 
Write for contest rules and free catalog 
telling how to make money With Davis 
chicks. 31 breeds- flexed chicks $4.50 — 10ft 
(Hid up-. Davis Poultry Farm, Route 34, 

Ramsey, Indiana. p 

tilt EE NSBURG Bio&dtttstcd chicks lor 
broilers. Immediate delivery on Barred, 
White. Buff Rocks, Reds, also Leghorns 
S4.5& up. Write for catalog, early order 
and quantity discounts. Grectisburg Hutch- 

cry. Box 4 0. Grcensburg. Indiana. 

CHICKS For broilers, immediate deliv- 
ery on Reds, Barred, Buff. White Rocks, 
Wiandottes, Orpingtons. Leghorns, Se*ed 
chicks 30 accuracy guaranteed on pul- 
lets. Write lor low prices, quantity and 
advance order discounts. Salem Hatchery, 

Bax fit, Salem, Ind iana. 

SEYMOUR Chicks far broilers and early 
layers. Our prices are always at rock bot- 
tom. Wrjte us before you buy chicks. Get 
Oltr free cutaiog, early order and quantity 
discounts, Seymour Hatchery. Box 36, 

Indiana. 

MORE Profit in your" grain fed to broil- 
ers. Poultry prospects brLEht. WrLte today 
for calfllog. Dubois County Hatchery, Box 
912, H unt! n gburg._ I ndiana. 

CHICK Raisers make <?*lta money sell- 
ing our chicks to neighbors. Write Jackson 
County Hatchery, Box 13. Seymour, ind. 

’.TAKE Money with poultry. Read Amer- 
ica's leading poultry magazine far latest 
information. Three years $ l . 00 ; nine 
months 35c. Poultry Tribune, Dept. £-03. 
Mount Morris, 111. 



TREES, SHRUBS, ROOTS. I1LKRS 



JUST Out!: World's greatest '"Herbalist 
Almanac.’ 1 Beautifully illustrated in nat- 
ural colors. Contains over 300 old-fash* 
loned herb medlcS he recipes for home use. 
10c postpaid. Worth dollars f Botanies, 
145 w. 112th st., Chicago. 



FARMS AND FARM LANDS 



GOOD Farms available. Washington, 
Minnesota, Idaho, western Montana. Ore- 
gon. Dependable crops, favorable Climate. 
Write for impartial advice. literature and 
list of typical bargains. Specify state. 
J. W. Haw, ns Northern Pacific Ry. r 
Bt, Paul. Minn. 

HIGHWAY Farm. 850 fruit trees. S5 
acres, magnificent views 2 states; bus serv- 
ice, dandy home. 7 rooms, electricity, new 
$3004 barn, other bLdgs : genuine opportu- 
nity at *4500. terms arranged. Including 
some crops stock and equipment; page 8k 
free catalog agog bargains, Btreut Realty, 
35 5 -IP 4 th Ave,, New York City, 

CANADIAN Tax aale lands for a dollar 
an acre and up, small monthly payments. 
Farms, timber, hunting and fishing camps, 
minerals. Limited number of properties. 
Write at once for free Illustrated booklet, 
Tax Bale Service, Room 313. S3 Queen 3t. 
W, , Toronto. Cap ad _ 

THE Great Northern Railway serves an 
agricultural empire where rents, prices and 
operating- costs are low jn Minnesota, 
North Dakota. Montana, Idaho. Washing- 
ton and Oregon. Write for free book- E C, 
Lc C dy, Dept. 1257A, St. Paul, Ml nnesota, 

10 ACRES, Near White River, unim- 
proved; poultry land. 1175, *S down, 15 
monthly. Free list and literature. Rub- 
hard. 216 Grossm&n Bldg., Kansas City, 
Kara. 



FARM MACHINERY AND SUPPLIES 



LIGHTS Easily installed op tractor. Op- 
erates direct from old auto generator with- 
out battery. Complete plans 25c. LeJay 
Manufacturing. 647 LeJay Building, Min- 
neapolis. Minn. 

ALL Purpose tractors at factory price’ 
Shaw 3 to & horsepower, riding or walking 
types. Does plowing, discing, harrowing, 
cultivating: mows lawps. cuts weeds, does 
hauling; runs bolt machinery. Air or steel 
tiros. Three speeds forward and reverse. 
Thousands in use, Write for free catalog 
and to day trial offer. Shaw Mfg. Co,, 
Dept, PM, Galesburg, Kansas. 



profitable OCCUPATIONS 



M. M. Earned &2fl7 . three weeks, raising 
mushrooms in cellar! Exceptional, but 
your cellar, shed perhaps aul table. We 
buy Crops. Book free. United, 3&4B Lin- 
coln Avr., Dept. 68 , Chicago. 

GROW Vegetables, flowers in water with 
our dry chemicals, Directions, chemicals 
si. 00. Holland Plant Chemicals, 1519 

Egg crt R d. . Egge rtavliH. N Y. 

Lawn And garden novelties. 25 Large 
size patients of the nicest mm* best sellers, 
si. On. Arnold Novelt y Co. . Holland. Mien. 

2D 5 MO IS SC Y M A X. 1 NO Oppor tun! ties, to- 
day 'a conditions, Your own business, home, 
office, etc. Introductory booklet free. 
Sta mforde, 97ti2-A Broadway, New York. 

MAKE Door mats from junk tires with 
ordinary home workshop equipment. Com- 
plete instructions $3.00. Thomas Kowcll, 

5373 5t. Clair, Detroit. Michiga n. 

RAISE Guinea pigs. Make money. Thou- 
sands needed. We supply breeders find 
buy tlie youns. Free illustrated book. Re- 
search Supply, 24 3G W, York Street , PIlLl- 

ftdelphia. Piana. 

MINK Easily raised. Highly profitable. 
Free booklet.. Banka Minks, Framingham, 

M _ 

WANTED Orlalhai poems, songs, fo"? 
immediate eontsldcmtion. Send poems tu 
Columbian Music Publishers, Ltd., Dept, 

P66. Toronto. Can. 

NICKEL Plating outfit. Complete 
battery with instructions, three dollara 
prepaid Florida Products;, Box £1, Day- 

long Beach. Fla. 

MINK Raising is fun and highly prof- 
itable. Particulars. Empire Mink. Stais- 

dalc. N. Y. 

MEN— women, operate "flpecialty C&ndy 
Factory 1 ' home, all or spare time. We fur- 
nish outfits and instruction. Opportunity 
to earn $2Q to S&O weekly. (Onr 29th year,) 
Booklet free. W. Hlltyer Hag-toaLe, Inc, . 
Drawer 02^ East Orange, N, J, 

COUNTRY Drives or mcmea afternoons! 
Work mornings home, No canvassing! 

Folio - H. Station D, Lo s Angeles . 

RAISE RMfalta and cavlea for us. We 
buy at top prices. Complete details in cat- 
alog. contract and magazine. 10 cents, 
Stalil, Box l, Holmes Park. Mo. 



BOOKS. PERIODICALS. PICTURES. 
POSTCARDS 



WILL Send 41 Cuban postcards, stamped 
if you send me 25 Cents. LcOn Linen, 707 
Vtdodo. Havana. Cuba 
LIGHTNING Strikps'tree at night. “Un- 
usual. clear photo 3^x4!^ 2$o r Reaub, 

Box 44, Argonla. Kansas. 

SPARE- TIME Ruh-Hcrlptlon representa- 
tlves far all magazines, Instructions, CCiti- 
pleto starting supplies; free. Fines, 533 -A 

Monroe. Brooklyn. N. Y. 

BOOKS Bought! Write. Bookery, 3941 

Shaker Square A Cation , C leveland , O hio. 

UNUSUAL Secrets, books, etc. Write 
Bagiev's, 7329 N . Catlin, Pnrtfand. Ore. 

YOUR Favorite magoilnea — Half pilce. 
Catalog, toe. Magazine Exchange, Base- 
line. San Bernardino, calif. 



GAMES— ENTER TAJNM E NT 



ENJOY Pwkvt baseball! The gansc wiili 
additional radio feature: simple. Instruc- 
tive, fascism ting. Kat isfactmu guaranteed. 
Bend 2Sc coin. American Game Co.. Inc.. 
Richmond. Va. 

FLAY Table banket ball. Exciting os real 
game. Easy to make and sell. CompLete 
Instructions fifty cents. Radcn, BEaveT 
Dam, Wls. 

NOTcKl NO New sport, personal oppor- 
tunity. Dime. Wemco. £3 Cheatnut, 
Jamestown, N, Y. 
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CARNIVAL Games mak* you money, 
ouiiiis supplied. illustrated literature 
1 De. " M £»rp -Made ." L^Pe er. MICH. 

PLAYS. Operettas. musical comediM, 
complete minstrel Amt-parts with sen a 
prpramK. blaokface skits. vaudeville acts, 
monologs, dialogs, recitations. Juvenile 
plays and songs. musical reading?, enter- 
tainments. make-up Foods. cataScu? free. 
T, S. DeflisOh At Co., 2D3 N. Wabash. 
Dept, 11. Chicago. 



MAGIC THICKS, PUZZLES. 
JO K Kit NOVELTIES 



FREE! Magic catalog 500 tricks. Amaze. 
Mystify friends. Write today r Lvle 

Douglas, gtatlon-A-5. D all as, TeXft a. 

LOOK? Funny joke goads ! Pocket tricks. I 
Unusual not' title* ! Thrilling magic! Ex- 
citing puzzles! Strange cutlosltlas] Low- 
est prices. Complete line. Send 25c for 
giant Surprise catalog. Free trick includ- 
ed! Lawson Vic It Co., Dept, fa, Queen? 

Village, n. Y. . 

SPECIAL! SI. 00 Awsortmcnt ipaalcal 
equipment, tricks, puzzles, with 3hfl page 
catalog 2&c postpaid. Oaks Mug Leal. Osh- 
kosh, Wisco nsin. „ 

FIVE Magic tricks, complete 2icl Ballar, 
Bos 90L. petroli Mich , 

MAGIC; Books, occult; novelties. Cat- 
alog i9c. Eastern City Sates. S-E Ran- 

dolph, Chica go. 

AMAZING Tricks, home entertainment, 
book 25c. Foster, 44 Browns Plate. Pitta- 

burgh. P **"* 

FREE Tricks r Join MaelcLana 1 Frater- 
nity! Monthly mftgaElne, sample 10c. In- 
IcrtlRttonal MagLciu-nS. Ml. Morris. Illinois. 

ILLUSTRATED Magic catalogue 20c. 
L yntL- .105 Beach, Jersey Ci ty. t* J. __ 

STXMOALI Magic decks. Bridge size, 
new styis- Demonitratjors sell them for 
one dollar. Dozen S3. 25, Sample post- 
paid thirty-five Cehli. Catalog 30Q Jokes 
and mugics free. Adam? Company h An- 
bury Pa rk. N. J, 

WORLD'S Largest magic shop profes- 
sional catalog. 25c, Holden. 22 e> W. 12nd 
St.. N ew York. 

BECOME A magician and cam est Tft 
money En your spare time. Send I5c today 
tor your copy of Our 168 |)&fie catalogue. 
This book is full of tricks tor everyone, 
from the beginner to the professional per- 
former. Established 1910. Chicago MivgiC 
Company, 2300 North Mason Avenue, Chi- 
cago, Illinois. _ 

Earn Money in any crowd- Cali names 
nf strangers, tell UhSpOlsen questions. Pro- 
fessional course mind reading, spirit writ- 
ing, etc., gl. Henderson, Box 341, San 
Bernardino. Calif. 

LEARN Ventriloquism. 3c Stamp brings 
particulars. Smith, 125 M. Jefferson, 
Peoria, 111. 



RARE COINS 



COIN Coll ectors— Read “Thu Numisma- 
tist. “ Monthly magazine containing news 
iind features cm coins, medals and paper 
money, Published by The American Nu- 
mismatic Association. SIX months trial 
subscription SI. 59; sample C&p.y 30c Write 
for descriptive circular. Room 220. 9& 
Livings t on St.. Brooklyn.. N. Y. 

OLD Money wanted. Will pay fifty dol- 
lars for ntckcl of JID13 with Liberty head, 
(no buffalo!. We pay Cn-vh premiums for 
all rare coins. Betid 4t for large coin fold- 
er, May mean much profit to you, Numis- 
malic Cb.. Dept. 20. F ort Worth ,_Texas^ 

INDIAN Head cent, and list 19c. Charles 
Ranter. Satina. Ka ns as. 

BIG Prices paid for certain wanted, coins, 
1909 con? $1fi DO, some stiver dollars 440M, 
1 664-1885 Indian head Cents S109.QD each, 
dimes before 1845, 4804; liberty head nick- 
els before 3&14. 45 DO: encased postage 

stamps; some largo pennies 42000: half 
cent*. S2T&.00; paper money, gold dollars 
415450, foreign colra *155, some worth 
4604)0 each. You may have coins for which 
we pay big premiums, Tlierelorc send l&c 
today for 1934 big illustrated coin bock for 
certain wanted coins. National Coin Cor- 
poration 403). Dayton a Beach. Florida . 

50 OLD Coins all different £1 CIO 20 dates 
large cents 42.40. Cleveland half-dollar 
uncirculated 41.00. Claud Denney, Bos 
1824, Dallas, Texas. 

XMAS Special I Blivet piece of eight 
SI. 25; 10 for S&.50. Lists fat stamp, 

Maurice Gould, Box 13. Brighton, Mass. 



BEAUTIFUL Collect ion of fifty different 
COina. same aver hundred years old, *&,M 
postpaid. Mobley. Box 3176, Hollywood, 

California. 

34 COINS. Bills, tokens. 25c; 100. 5 1.4)0; 

20 coins, 25C. Blshoff, 50Q E. 0 th. Kansas 

City. Mo. _ 

ANCIENT Roman coins,, iifty different, 

42 DO; commemorative half-dollars. Jive 
different, 45,09 S- Xpeppfil. Merritt Bldg., 
Las Angeles. CalUoinf*. 

33 COllfS. Bills, tokens, postpaid 250. 

Otto Oddehon,. Unionville, Mo. 

COMMEMORATIVE Half dollars. Lin- 
coln 4119; Cleveland. 41-19; Long Island, 
*1,19; Texas, 01.19; BoOne. SI. 20: Arkansas, 
B3L.G9: Belling price list free. Bob Cohen. 

Box 35Q7-Q, Cleveland, Ohio, 

WILSON'S New American coin catalog. 
Prices all United Btste? coins. 50c post- 
paid, U M. MerrJn, Box 585, Spokane, 

Wash i ngton. 

GET Profit and pleasure in collecting old 
coins, send 10c for 5fi-pag? Slluatrated 
com catalog. You'll be delighted with It. 
Send for It new, B. MAJt Mehl. 3l0 Mehl 
Bldg., Fort Worth. TCXftS, Largest rare 
cola establishment In U. 3. Eatabltahed 

8* years, 

CERTAIN Large cents worth 3730.00; 
r.mall cents *12. (VO; nlckeLa (250. 09; diem's 
434)1) fin Send l&c for latest 1938 complete 
36 page Illustrated buying book. American 
Coin Co,, Box 35C17-A, Cle veland , Ohio. 

FINE Foreign 1190 coin. 2 notes and 
catalog 19c. Geo. Best, Cedar RapLds , 
IOW». 

COMMEMORATIVE Half dollars, Lin- 
coln. Stone Mountain, Oregon. Teoas, 
Cleveland, Kentucky, San Diego. Long Is- 
land, $1,50 each. lUustrateqj Catalogue 
No. 14. 29c. Norman Shultz, Balt Lake, 

Utah, _ 

FREE! Foreign Milt, banknote, and 
largo illustrated Min catalogue. Send 4c 
postage. Coin approval ?ent, Tatham 
Colnco. Springfield -125. Mas? ■ 

15 TO *500 Each paid for hundreds of 
old or Odd coins. Iteep all until posted, 
Many very valuable. Send 18 cents for il- 
lustrated Coin Value Boot, 4rf. Guaran- 
teed buying and celling prices, 31 years in 
business. Coin Exchange. BuX 5. Le Roy. 

; | 

RARE O. B. r iorelfn coins, war medals. 
Catalogue lOe. Mengctle. Colorado Springs. 
Colo, 



STAMP COLLECTING 



SENSATIONAL Offer’ 10D stamps fn- 
Oludltlg triangle, air malls, commtmorft* 
tlves, plctoriaia. colonials, only 5c with ap- 
proval. Leo, S33 North Martel, LOS An- 
geles, California. 

tr. S. r Latin American. European approv- 
als. Write now! 101 mixed Stamps only 3c. 
Quality Stamp shop, Englewood, Colorado. 

STAMP" Cuts', 25c Up. Attractive sample 
and OAtttloiF. IOC. Noviftteur Line. Box &&. 
Jb c fcsan, Michigan, 

FREE— 'U, S, flag stamp In red. White 
and blue: 28 d Efferent Turks Caicos, tri- 
angle, diamond, etc., all free With approv- 
als. Send 3 d postage. Baer. BOK, F--232. 
Ch illlc othe, H I. 

6 HONG KO’NO and Philippines With 25 
different to approval applicants — 10c, 
McLaughlin. North Ave.. Meriden, Conn. _ 

HINDETTEfURG KcppclihS complete, only 
6c to approval applicants, Kuzma, |20| 
Wiis hiiigton Ave.. Bronx. N. Y. 

30 DIFFERENT Luxemburg 10c to ap- 
proval applicants. Approval selections 
made tb your order. TfiChmaim, 1685 
Fillmore. P hilad elphia, Pen bftj 

FREE — 25 Different Paraguay and !0 
different Palestine pictorials Eo acceptable 
approval aubUoantS. Tfnglry Stamp Coin- 
pany, 1395 Monroe. Endlcotl . N Y. 

FREE — 25 Different Japanese pictorials 
and commemoratJi-es.. Valuable collection 
of this popular country to approval appli- 
cants. Charles Cleaveland. 60S North. 
Rumph Tey, O a k P a rk, Illin ois- 

200 ALL Different U, &, postage, No 
revenues, only i 1.28, Jupgkind. Box 8flS-S, 
Lime Hack. Ark. 

ATTRACTIVE stamp klbum providing 
spaces for 22 20 &l4UttpS with 7(10 3 (lu&4 ra- 
il CUiS. packet 300 different stamps, 500 
hinges,, tweezers, duplicate book, pamphlet 
which tells "How to Make 5 Slump Col- 
lection Properly , M bargain list Of sets and 
packets, all for only 50 cents, Queen City 
Stamp Co.. Room 38, 6Q4 Rkee St,, Cin- 
cinnati, Ohio. 



FREE Stamp catalogue— Big winter Is- 
aue— Giant fifty -page quarterly, listing 
albums*, supplies, cotona lions. Georgians, 
CanadJans. United States and foreign. Il- 
lustrations gaLore! Empire Stamp Co,, 

De p t- P M. Toronto, Canad a, 

107 DIFFERENT. Caledonia, &pnth 
American, Guinea, etc.. 3c to approval ap- 
pUcftnts. Ektne— Two wares airmaliH add- 
ed free! Hunziker Fh| 3a telle Service, Box 

33S-F, 111 nneapolix. M l nncaota . 

MEXICO— All fine COplti Nos. 57i mint, 
625 used. 710 used. 980 used— 55c, ISC. 54k:. 
S0t, respectively. Approvals. Walters, 5118 

Wes t AtUims, Lea Angeles. 

25 DIFFERENT U. B. 5c. Approv it is. 
Dclmbuly, 314 Qurtior Bldg,, Ban An.! onto, 
Triuut. 

WRITE For list remarkable stamp of- 
fers. Stamp Finance, BOX 1026, Vancouver, 

Can ada. _ 

AIR Mali. SO different, 55c. U. 3. post- 
age IDS different. 40c. A. M, McFadden, 

Mt.. RtU n ler, Mary land . 

20D DIFFERENT Austria only S5c; ap- 
provals. Wendell Tynes, Bluff Creek, 

Louisiana. 

TWENTY Com memorial ves dime with 
approvals, Notro, 4383 North Eevley, chi- 

MB), . , i 

FREE — 59 Different stamps to approval 
AppliCallta. 3C postage. World Stamp Co,, 

mat, Mich. 

50 FRENCH Colonics mint eomumuiora- 
ttvea i pc, wjih, approvals. Exchaiiger. 

Ma^ctuiche. Qne . Canada., 

FREE— * 1 U. B. stamp with request for 
52 page list Of United States and foreign 
stamps.. Stamps bn approval. Referenced 
necessary. 20 different nineteenth century 
U. S. 26 ets. New Hussman Stamp Cb,, 
11 32 F ine. St _ Louts, Mo. 

60 different u. s. 15c. approvals. 
Mother, 1W2 Liberty. Clticlnunti. Ohio. 

SENSATIONAL ! SOD Rare U S. 35c 
[MtoU DW top, 13D8-F, The Dalles., Otjc. 

PRODiaiOUS Gift! Fantastic Indo- 
china, Wurtteniberg "bfficiaL" Peiftk, s4V- 
gge Soiimllcofts t. Selangor. Negri Scmbllan. 
blcoEored bangim alrmcni. Si&erift. Abso- 
lutely free with oppwnU! Foatage 4c. 
Saxon Company, 4D8-A J&y 5t-. Brooklyn, 

H.T, | 

F'iJl i Scarce t included— Forty country 
mixture — 106 stamps, 10c; 3O0, 25c No 
uppro^li. Else*. Btuvliug Green, Ohio, 

"" THOUSAND Ail different $].D4I. Emil 
Auer, 18 Duera teln, Buffalo. If, T, 

BRITISH Colonies- packet of 50 different 
free to approval applioaiiU. 6e hostage, 
jferne Llviniptone, at, Ign uce. Mich 

CANADA — Newfoundland, Fifty page 

illustrated wholesale cn ml ague featuring 
Canudiuns, Newfoundland . British Colo- 
nials. United Slates, supplies, FrcO. Em- 
pire Stamp Company, Dept. 6, Toronto, 

Canada. 

ROUND The world, — 1075 different 
stamps cataloging 425, with free premium, 
41.65. UliCfLS Stamp Co.. 43 E. Town St, r 

Norwich, Conn. _ 

53.M STAMP No, 572, WSLki U pprova IH , 
15c. Pa rle y Po rter, A h a]lealey r Moss. 

ASK For my one and two cent approvals. 
Send 3c Olivo Alv&s. G uftda lupe. C a lif. 

30 BIZARRK Stamp? froin Transcau- 
casian republics. 42.50 vaSua, SI. 00. New- 
berry's, B40 F or t, Victoria, B. Q. 

45 CORONATIONS Including Gilberts 
compute uFwd, ii.oo. Tm Fiord, Dudding- 
Um „ Stamford, England, 

WHOLESALE Approval service. Refer- 
ence?, FUld. DlCkfflAnn Building, SbllU 
Lonla. Ifluourl. 

' 104)9 MIXED U. B., 150. 30 different 

eommemorativta, 35o, Lee, Bridgeport, 
N. Y . 

MEXICAN S2.Q0 Bill and 100 different 
Unused stamps 10c. Roy Nagle, 451 Doug- 
in St^Re^iP^ Pe r}li ifi. i 

ISO GOOD Mixed foreign s Lamps 5c coin. 

StitntO P , N i antic. Con n. 

PRODIGIOUS Anniversary package! 
Bicoiored banana airmail, Perak, savage 
Selangor, unique “green cross' ' charity, 
Wurttembers. Eiw; bird, wcrld's tiniest 
airmail. Sembilan, Portuguese eonamemb- 
Ifttlve, Siberia, striking pictorials. Only So 
with approvals! S»*0n Company, 406- A 
Jay St.. Brooklyn. N. If 1 , 

on Bof’ Look I 75 tump* from 75 dif- 
ferent countries IOC, H-C-hiLltze, &5 5.E , 
Wnodha ven. N. Y. 

heJsT U. S. approvals tn AmerEea, Huber 
B tamps. Palate Plrig., M LniieapoUfi, 
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BIG Packet Unusual stamps <no cheap 
Europeans.) including £ caret: Zeppelin; 
world's smallest triangle; Indo- China air- 
mail: Liberia; Eastern Ronmellft: Canada 
corona lion. Silver Jubilee: Italian East Af- 
rica; giant diamond -Shaped stamp. Also 
Holy Lands packet f Palestine, Lebanon, 
Iraq, etc.): many others. Only 5c to ap' 
prOVftl applicant*! Frederick FlttS. Fram- 
ingham. Mas sach usetts. _ 

35 STAMPS CalAlbglng over *3 00. in- 
cluding co-rcn rations. jubilee. 1 :. airmails, E5C. 
Approvals. Goldman. H3H Jerome Ave- 
nue. Richmond Hilh N V. 

WILL Buy your unused United States 
stamps Small -discount. What have you? 
Mint Sheet Brokerage Co., 410 Cftston 
Building, Cleveland, Ohio. 

12 CHRISTMAS Cards 10c with apprOV- 
ala, Siegel. BOM 1710, Ml Iwaukee. Wla- 
MINT Hawaii catalog 75c. fit with ap- 
provals. Wehrell. Passaic. New Jersey. 

U. 5. *3.00 hint. Capitol, No. 572. He 
With approvals. HolllnhCek. 350 Nicollet, 

Mi une non I is, 

1 75 as. eommemoratlves, etc,, jfle. M0 

55c P- Q, Epic 457, Newark. N. J, 

FREE— 35 U. S. All different', to ap- 
proval applicants aendsnfi 3c postage, 
Allen Lloyd. Bow 13 4n. Cincinnati, Ohio. 

CANADA— a 7 Different, includes corona- 
tion jubilee, pictorials, rommnni Only 
IOC to approval applicants. "Crescent 

Stamps, 1 - London. Can ada. 

NICKEL- PLATED. Flexible steel stamp 
tongs, and 20 diflerent choice airmails ana 
com memorat IvCs, including Zep»., sent for 
only Ifle with exceptionally line United 
States and foreign approvals, Marco Stamp 

Co,, B ox ea a. Ban Francisco. ca lif, 

FREE — The Stamp binder! Qur new 20 
page edition, fully illustrated, which will 
enable you to instantly identify all difficult 
stamps. Also fine packet of odd and un- 
usual stamps from Bosnia- HErtrgovlna, 
Monaco. Fall ala, Cyprus, ate., including 
maps, ships, animals and strange scenes, 
Ail free to approval applicants inclosing 
3c postage Oarceton Stamp Go.. Box nod, 

Calais. Main e. 

OIANT Diamond-shaped stamp! Big 
packet 105 all different including Alw- 
and ret lb f new country), Congo. Mnnchu- 
iuo Ecuador constitution. Costa Rica tri- 
angle, air-malls, eoaunemoralivea ; giant 
diamond- shaped Stamp, 45 United States; 
set United States telegraphs, cataloging 
30c. Packet British colonies including 
Burma fncW country'), jubilee and corona- 
tions; scarce sets 3 Siberia, cataloging 50c. 
Illustrated lists. Everything for only 5c to 
approval applicants ! Write to -dart Mystic 
Stamp CO. - Dept. 80. C amden, JWew ^Vork. 

BRITISH Solomon Islands — Land Of can- 
Hi bfl Is, and head hunters! Immense Solo- 
mon I-ilaiids commemorative, £5 United 
States. Liberian Bongo antelope, mystery 
British Colony triangle fa thrilling sur- 
prise l), fantastic Manchukuo mausoleum, 
breathtaking beauty from Cayman Islands, 
etc. This astounding packet of bizarre and 
intriguing stumps absolutely free to ap- 
proval applicants enclosing 3c postage, 
viking Stump Company, l-Z Hanson 

Place. Brooklyn. N. T, 

£5 STAMPS From China, Czechoslovakia, 
Spain- W Drift's 3 trouble zones. 10c with 
approvals. Ranger Stamp Co.. Box 1010. 

Houston. Texas. 

UNDERVALUATION' 20 Different Can- 
adian 5c. At In tie. SOfl B Duly. Bronx. N. V. 
51 STAMP With approvals. 3c postage. 

Leader, 1550 B ew ard, Detroit, M Lch. 

FREE Dollar packet. Inclose postage, 
request approvals. Scrrist, Muscatine, 
Iowa. 

FREE. U. S. 41. *2, U and 44 ftampa, 
Unbeatable U, S. approvals. Nelson. 7S E- 

Bth Bt .. St. Paul. Minn. 

ELUSIVE! Austria DoUuu stamp lOcI 
Approvals, Goldman. 11314 Jerome Ave- 
nue, ftl chm ond HUI. «. Y. 

PICTORIAL Stamp Exchange. Send £5 
different U. 5. stamps, and 10c: receive 25 
different foreign pictorials. Waldo. Box 

266. Dallas. Texas. 

U. 3 Constitution commem. from Do- 
minican Republic, beautiful new Sey- 
chelles, Kenya Uganda coronation. Bolivia 
triangle, airmails, packet of others. 5c 
approvals. Clark. 1*72 0th East , Salt 
Lake. Utah.. 

41, 42. *4, *4, *10 U. B. free with packet 
of 4u different U. 5. before 1334. 35c ap- 
provals sent with each order, Regal Stamp 
Co.. 35ft5_ Aiding Bt . Philadelphia, Penna. 

INDIAN Native states. IM different, dol- 
lar bill. Crti2, Post Box 10, Lahore, India, 



THREE Triangles; 3 diamonds; 3 coro- 
nations; 3 airmails' 3 jubilees and 3 Ber- 
muda pictorials 25c. Approvals. Eulalia 

Turner. Azuss. Calif- 

UNITED States approvals including rev- 
enues. Reference. R. W. Haines, Box 622, 

Mtr.Qiwm . ^ 

SPECIAL! 20 Different commemora- 
tive! to applicants for my line foreign ap- 
pro vaja with stamps le and up,. Postage Sc, 
Delve, 6 ill - 15th Ave.. Southeast. Minne- 

ftnOUs. Minnesota. 

SO STAMPS From nrty countries, trlan* 
gle. giant diamond stamp, new Burma. 
Also stamp tongs. Only &C to approval 
bu yers. D. M Ward, D« fc P. Gary, Ind. 
33 DIFFERENT U, 3. with approvals Be. 

Rejnotds_Btamp. Flint. Michigan. 

Fr eF- Special to Mechanics readers, 
Kenm ore's 6b page colonial catalogue fide 
to cover mailing costs.) Kcnmoi'c Stamp 

Co., Inc.. Ke n, mo re, N. V. 

WE Don't sell the Brooklyn bridge, hut 
We have a very desirable EGt Of 1 (HJO select- 
ed U. S. Guaranteed to be Included In this 
lot are 100 before 1000, 200 COmihejns.. 2 
complete commemorative sets. 200 precan- 
ceLj, 10 parks. 50 revenue!! and hO current 
3c stamps. The price for this gigantic lot 
Is only (1 .00. With, the first 50 orders we 
wj|] Include. In addition. 500 foreign 
stamps from many parts of the globe. 
Meyer o wLix. 169 3- Y - 85 St Brook lyn. 

FREE Collection— Your album the envy 
of other*. Stamps from: darkest Africa. 
dLst&nl Asia. Desirable u. S,, triangle, air 
mall, comments,, many others in our free 
offer of 155 different with approvals Send 
5 cents for Handling, malting, Ace stamp. 
Colonial Arcade. Cleveland. 

20DD MIXED' U S. and' foreign »1.0Q. 
Arrowhead, Bax 1793. S an An tonio . Texas. 

UNUSED U. S. cominemor&tlves. 50 dif- 
ferent 43.50, Shocnbach, 202 W, 90. New 

York, _ _ 

SELL Stamps: Salesman fi2 years Lip> 
cam cash commlaaions. Write for outfit. 
Everglades Sb>mp Company, Halcyon At- 

cade, M iami, Florida. 

FREE! Brasil consti lutlon stamp. To 
approval applicants enclosing postage. R, 

Hoi toman . Fu lda, Indian*, 

&0O DIFFERENT Foreign— 23c! I UP iJ. 
revenues on d acumen Ls — 10c! HDUO — 60c.) 

Va nvoar his-. Hyndmi* n , Fcnnsy] va ni n . 

UNITED States Jllustr u'.ed lftostlcaf cat- 
alog, tl.Ofl., Send, postage for free United 
States price list, precancel list. Stanley 
Gl bb^ns^aB-I^^rk^aiW;^ New Yo rk. 

U. S. Constitution stamp of Ecuador, 
gorgeous six-color stamp showing U, S. 
flag in natural colors and George Wash- 
ington,, also Marvel packet 33 different in- 
cluding new Gay man Islands, Gen. Franco 
Spanish Morocco “war stamp'" GQ yr. old 
Luxemburg, "bull- light" stamp, largest 
dLanmnd, tropical triangle, Chinese ''midg- 
et" stamp, etc,, all lor 5c with approvals. 
Potomac Stamp Co,, Dept. 141-D, Wash- 

initton. D. C , , 

304 DIFFERENT Stamps £Dc'; 6<>a. SQc; 
5MQ. 4i; 2CP0, *3; 3000, *T. Fred Onken. 
B3fl 16th SI., Erooitua. N. Y. 

GENERAL. BO0 DlfT. 50c: 1000 at tl.OO; 
3000 ftl S3. 50, Br. CPTfV. 3(H) dill. 81,25: 500 
at S3. 00. Dr. a. B. B rowne. Ferrldsv. I-fl. 

MAGNIFICENT Packet— Triangle, com- 
memarativcs. constitution, scenlca. alr- 
malls. SO othetR. 3c Appru^'als. Far Beas 
Gn Has 2 1 ii 4 . Hauston. I'csas. 

WHENEVER Tou want attractive foreign 
approvals, ic up. write Mitchell, Box 23, 
Jersey City. N. J. 

FREE. 5£ Different with approvals. Try 
our quality me rehand Lae. We buy stamps, 
Ki pp. 24M-W Cherry, Mi lwaukee WL&. 

S5 STAMPS Cataloging 12,40— 10c, 
fitampdom , l& S Park. Lewisto n. Maine, 

UNITED States mixtures 35ft lb. Three 
11.00, Mission, *513 North Raslne. Chl- 

tmi 

coronations And "jubilees in packet 
of 5* British Colonies. 10 cents with up- 
provaSs. Sweden, 3038 Harriet Arc., Mih- 
]H-ftpolJ .s. M inn. 

CLEARANCE Sale!: 35 differant seta 

f$2.DQ value J for 41.00, Airmails, com- 
nifDi ora lives, included. Guaranteed to 
satisfy.. Bargain bulletins for stamp. 
R1 orda iTf:. 1733 Longfellow. Detroit. Mich. 

WONDER Collection: Packet odd coun- 
tries. two airmail sets. United States eom- 
rnemarativea, mint British Colonics, trian- 
gles, diamonds, 14 Asia. ID Africa, packet 
nineteenth century — everything. Sc, 
Wright a, 2527 Guil/ord., Baltimore. Md- 



DUTCH Indioa bargain. Thasc elusive 
atamps. 25 diff. 15c. Elholffl. 1330 Deane, 

Racine. Wi s. 

JJ. a. Price list fr«. M G. Hanna, 339 

Fif t h Ave., Pitt sbur g h. Pe nna. 

ILLUSTRATED Album. Spaces 4000 
stamps: with penny approvals 25c. Swan 
St amps. 604 BWah. Dunk Ilk. N, ¥■ 

GIANT Packet 20b ail different, from 
Africa. South America. Asia, South Sea 
Islands, etc. Includes world's smallest 
stamp, triangle and diamond- shaped 
stomps, animal stamps. Nicaragua Olym- 
pic fcl baseball" cammcmaratlvc; and many 
Others. ALSO packet 17 different United 
States feat. 65c) — all obsolete, including 
SS denomination, dommemorattves. etc. 
Total catalog value nearly 45 QQ! All for 
5c to approval applicants. Write to-day I 
World -Wide Stamp CO,< BOX 6W. Camden, 

New York. 4 , _ , 

WORLDWIDE MLxturr . Packet contain- 
Eng 1000, £5c, Plaza stomp Go.. Box 1161. 

Sa nta Fe. N . Mrx, ^ _ 

FREE. SO Stamps, Iraq, etc. Postage lc. 
Album 3c. Bullard. 283 Northampton, 

Boston. Mbbs. 

15 DIFFERENT United States commem- 
aratLvcs Sc to lorelgii approval Appllcanta, 

Blue Grotto Sta mp C o. . Flint, Mich, 

FREE Collection 10 UilTi'iVut tor 

the name* and addresses of three active 
stamp collectors if vole mV for approvals, 
Rethier* Company, 5OT Flatiron Bldg.. Ft, 

Worth. Texa s. . _ _ _ 

ID.HH) VARIETIES lc Eachl Gordon 

Davison, Bos a5SS, Mancheatef, N. H. 

FREE! Triangle airmail! Diamond! 
Pictorials’ British Colonies l Wonderful 
packet £1 different (n.0 EurOpC) 5c tfl ap- 
proval applicants. Bargain Co.. Box 39P, 

Times Square Station. New York. 

MONTHLY Stamp and com magazine, six 
months and £5 foreign atampa, £Sc. Amer- 
1o> n Stamp Journal. Cedar Rapids. _3o wa. _ 
SOUNDS Impossible 1 1 20 different — 

Afghanistan. Azerbaijan, ZanEibar, [rjan- 
gle, diamond atamps; United States aom- 
memoratives, Civil War Issue, $2. 85 high 
denomtnatlorL5; everything — Sc. Abell's. 

1B18 St, Paul. Baltimore. Md. 

U. B.. Canada. Newfoundland, Mexico: 
hJ Four Star approvals." Nothing like 
them! Write today, 312 mixed U. 3, only 
IQc. Kessels, Tucson, Arizona. 

BEAUTIFUL Irish girls. Second set of 
souvenir stamps issued by Irish Hospital*' 
Trust Limited. Dublin. Specimen, sheet of 
20 stamps supplied free of charge to all 
writing to Mr. J. O' Sheehan, Department 
PM. 23 Earls fort Tirrra C o. Dublin. Irela nd. 

SMALL Sheet of 4 different triangles 
IQc to approval applicants. Victoria Stamp 
Co,. London 4. Canada. 

UNBELIEVABLE! 62 Different, six tri- 
angles and diamonds; airmail, animal, war 
stamps— China, Japan, Mnnchukuo, in- 
surgent Spain; Asia, Afrsoa, South, Sens, 
Everything, 5c! Crowder's, I27E North, 
Baltimore, M d. 

CANNON! Set of stamps showing can- 
non, firing squad, cavalry Charge and 2M 
other different stamps, only lOo to ap- 
proval applicants. L H. Reich Stamp CD., 
4647 Krnmore, Chicago. 

FREE! Two coronation sets. Postage Sc. 
Robert 1 :, 3l£F_Bhearerblg, Bay Cit y. Mloh , 

UNITED State? -^45 different, per l ora- 
tion gauge, hinges, bargain pricelist — all 
for 10c- ■Bfld-en b ers. B aro d*. Mich. 

PANAMA Triangle and 5b ethers free to 
approval applicants sending 3c postage, 
Tath am S tam pco,_JSprtngfle] a- 30, 

FREE! "United Elates and British 
North America" — our valuable, complete, 
illustrated, 04-page catalog quoting lowest 
prices. Big illustrated list of foreign 
stamps also Included. IL B. Harris * Co,» 
137 Transit B uilding. Boat a n. Mass , 

300 DIFFERENT 10c, Big 50^ approv- 
als . Covert a tamp, as state, Rochester, 
N. Y. 



STAMPS, A superb selection sent on 
approval. Quality at low prices. Fred 
Herzb pr g, Box 91-F. Elmhunt, IU. l 

QUEEREST Stamps packet, Reealve one 
of world's smallest stamp*; stance Vatican 
City; Greek Red Cross (coiled snake in 
Garden of EdenlM Manchukuo; Soruth 
f mountain llon>; Mozambique { giraffe!: 
Palestine; many others. Also big packet 
35 4lf. Japan, (including earthquake 
stamp! } and pkt. 16 dtt. China. Every- 
thing for only 5c to approval applicants! 
R. m. Stamp Co.. Box 23QF. Port Cheater. 
N. Y. 
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50 DIFFERENT, Fine U, B« Including 
perforation gftUge, 100 'Wittl approvals. The 
Stamp SHOP, BOO Holland Bldg,, St. Louis, 

Mo, 

BRASIL, SO Different ‘l&c with bargain 

approvals. P aris . Silver Lake. Ind . 

ask For our womlerrui on? ceim approv- 
als. Prospect stamp Co., 225 Broadview, 

Taranto. Canada 

WHOLESALE ‘Catalog for dealers. ItlUi- 
trated. Footage Sc- Eriant Co., 450& Cftal- 

grove. Baltimore. Md, 

PENNY Approvals, that garisfy. Nell 
OruntHTg . BO X 544 UP. Phil lid clphia, PflplUL 
30 DIFFERENT Angola. Capo Verde, 
Guinea. Portugal. Mozambique, St. Thomoi 
and Prince 5c. Approvals, Dcpntw, Ocean 

Part, Ca lif. __ 

STAMP Dealer jour ad here Will bring 
wonderful returns. Ask me for proof. 
F, W- Johnson. Manager. Classified Adver- 
ting, Popular Mechanics MagazLne, 2 04 

B. Ontario St.. Chicago. 

APPROVAL Sheets. One to three cents. 
Frederick B. Driver, 2009 Finance Bldg., 

Philadelphia . Penn a. 

25 UNITED States, Including *t and 13 
Stamps free to approval applicants. 2c 
postage Brownie (Stamp Shop. Flint Mich. 

WEEKLY Stamp mapatlije, thirteen 
Weeks. 10c. Stamp Journal. Kalamazoo, 
Mich. 



I (mil'll ES AND COLLECTIONS 



COLLECTORS Libert!? Hell paperweight 
novel tv {■£)?, Joseph Winters, Fleasanlvltlo, 
N. J. 

A FASCINATING Pastime, Exchange 
stamps. postcard Views, eto,. with other 
rpHoctorsi everywhere. For particulars 
write Jo hnson. Bps 354 . Wil l] mantle. Conn. 

GIVE Matchless albums for Christmas' 
1 Tins- lr sr" holds 45$ match hoots, mixed 
.4 1 zes *2 prepaid. Matchless Album. 
G C F, - Q, Hot 130. New York. 

BOY Mechanic — Famous library of J vol- 
umea covers the building of almost every- 
thing a boy might want to make. Actu- 
ally covers 3.DOO dine rent articles, Each 
volume 4M pages, fully illustrated Cloth, 
Price S3 T-nch or set of 3 voEs — S5 postpaid 
Popular Mechanics Press, Room icsai, ioo 
E. Ontario be.. Chicago 



PHOTO FINISHING 



ANY |t ExpEkure film developed Slid 
printed, including two Free enlargements. 
25c. Satisfaction guaranteed Empire 
Photo Laborat ory. Sen Byeere. New York 

Mail Your rolls to fiEm center of the 
world Anv c or B eipossiiro roll developed 
and printed 25c Coin. DeLuxe enlargement 
coupon free! Photo Finishing Ebon. Fat 
23 vrs. , +I1-CC Genesee Valley Trust Bldg. , 
Ro chester . N. Y "The Camera pity." 

ROLLS Developed, printed, free album, 
fotofl&t, enlargement coupon. 25c. Reprints 
3c, Streamline. Box 569&-L, Clevrland. 
Ohio. 

DECKLE Edge kodak pictures, B expo- 
sure Tolls developed. printed 15r. Reprints 
20 , Economy Finishers, Box 1576. Bin Lion 
D, Los Angeles . Calif. 

MM Films, t-eEca, Argus. Uni vex Vest 
Pocket qr any fine grained miniature films 
developed free With enlarged oversize 
prints. 4c each; Id or more. 3c ; 25 or 
more. Sl^-c. Miniature Specialties. fH44 
Dtveraey. Chicago. 

ROLL Developed and 16 prints 25c Re- 
print* 20 for 25c, M for 5 Be coin. Quren 
City Service, Dept. C, Box 1 Niagara 
Square Statlai, Buffalo. N, Y. 

A NEW Film with every eight rxposkire 
roll developed fthd printed, coin 50c. Stef - 
lln g Box 5556 . C l CVjN & hd . OhJ 

EXPERT Miniature film developing. 
Very fine grain, Best 2(1 plotur-fts 3X4 
Kodabrom enlargements *1,W Reprints 
4c. Regular rolls 8 prints . 2 enliirgements 
25c. Expert atiidi os. Lacrtwge , Wts 

PHOTOGRAPHY For pleasure and prof- 
it. Prepare for profitable business Or fas- 
cinating hobbv at home. Previous MjMrt- 
ence unnecessary. Common school educa- 
tion sufflritcil. Write for information and 
requirements American School or Photog- 
raphy, SflOl Michigan Ave. , Dept. 345». 
Ch EcftgO, 

YOUR Choice 35 r Roll devr-lopr-d trad 
m 2 prints each good negative, or (2J 0 
prints. 2 glo&sy enlargements, or 13 i a 
oversize fancy border prints. Reprints 2c. 
Enterprise Film Co. , PM. Enterprise. Ore. 



ROLLS Developed, printed, two 5x7 en- 
largements Included— 25c Reagan, am 

Tenth North. Seat tle, Wuh. 

20 REPRINTS 25c. Films developed, two 
prints each negative 25c. Skrudlund. 

1444-g George, Chicago. 

HIGHEST C lisi photo finishing, we use 
fine BTn:n developer. Anv size roll devel- 
oped and printed nnd two enlargement* 
25o. One dozen reprints and l wo enlarge- 
ments Me. Helen Art Photo Service. Al- 

i i-l i >.v New York, 

l.lFK Photo finishing lasts a life time. 
Roll developed, 8 prints, 2 enlargements 
25c. Rcprcnts lUc. Life Pbutos. Hutchin- 
son, Kansas. 

TWO Glofssy enlarge menu i colored 
with roll 25c, Arbor Service, 10, J oll et._I II, 
53 MM. ROLLS Supertooe Una grain de- 
veloped 36 enlargements 3 l jr5, S3. GO. 2 
5x7s free. Texas Studios. M2, EWeetwitW, 

Texas. 

ROLL. Developed. 10 guaranteed prints, 
two ecu pom on enlargements 25c. Smart 

Photo, winona Mlnaewta., 

ANY MM. fine grain film developed with 
prints at 4c per print. 10 or more 
3c each. 25 or more 3 lac each. Sktud- 
lands Candid Dept., 0-6444 DlVur&ey, CM- 

Cairo. Ill 

GENUINE VaSox fadeless prints, 20 re- 
prints 20c, Roll developed 2 sets print 1 : 
urtd 2 enlargements 25c. Four 5x7 enlarge- 
ments 25 l\ FLlmshop. PM2, Sweetwater. 

Texas. 

ROLL Dei utoipKKL printed 15c. Re- 
prlnta le. Howard's, IB4T Jarvis. Chicago. 

TWO Beautiful enlargements, eight elec- 
t TO gifts 3 prints with rbll developed 25C. 
Mayfair. Dt^pf K. Box 261. Toledo. O hio 

beautiful Fhotoaraphic ctaristmu 
cards, 7Se dwen. Send negative and lOe 
for sample. Hench Studios. Harrl&burg, 
Pe nna. 

THREE Prints each good negative In roll 
25c. Trial. Reprints 3C. Fred D. EASt- 

limu. Bode, Iowa. 

EXCITING Photographic pastime Col- 
lect genuine picture stars phot&s with roll 
developed including two prints each ex- 
posure — SSc Colercraft. Box 2&io.p, Hcl- 

lywood. California. 

ART. Ytmr pofiraii paLoU*d (1x12. Uke- 
it'Fjs guaranteed. Send Silo and photo- 
graph. Phploart, 657 Bo. 85, Wauwatosa, 

Wife. 

SENSATIONAL otter. Five 5x7 enlarge- 
ments 2frc. Eight candid enlargements, 
Hx4 c j, 25c. Cardinal Photoera, Burnmlt, 

N. J. 

CANplfJ Bpecial. 35mm. roll? enlarged 
to 3 l 4x 4 l ^, |1.M. 10mm. rolls 0Oc, 

^iixt 1 -, reprints 3c. Brown Phola Com- 
pflny. 1S1P-61 Emu&aa, Mianeftp olia, Minn. 
10 PRINTS With roll 25c 16 reprints 

25ir. Rex Fhct d, Ogden . Utah 

MILLIONS Now know ‘"Holly tints Means 
Better Prints.’' Two professional enlarge- 
ments with trial roil— 25c. Fascinating 
premiums. Uncoualcd service. Hollytlnts. 

P-Q5b Hollywood. California 

ROLL Developed. 8 brilliant radepnemf 
Velox priitti and two protes?uona:l enlarge- 
ments 25c, Embossed photo Christmas 
cards or calendars from your negatives. 
4 for 26c, envelopes- lnc]u.tt«d. Overnight 
service Y ou.ng Photo Service. 406-0. AL 
bany, N. Y, 

BEAUTITONE Enlargement, dime and 
negative. Giant Snapshots, Ind, Orcen 
Buy , Wit, 

GUARANTEED. Roll developed. 10 
prints 25c. 20 prints 25c. Quality 1'hoto. 

Hutch Litaon. Kansas. 

QUICK Service— Rolls develop:. 1 i.l. 6 gUftri 
an Iced print*; 2 enlargements; 25c com 
OK Photo Se rvice , Otta wa. Kapsaa 

rolls Developed ftnd printed 10c. 
Trial Qual ity FI rush ers . Maywood III _ 
PROMPT Service — Quality work; 2 beau- 
tiful double wright gloss enlarge merits, 0 
julftra il Hj i:cl ncvcrfndr prints each roll. 25c 

Excel Photo swviM. DubuQuc. iow ft 

WILLARD'S Gives your pictures t 
beauty treatment-' they' re Cleat, brilliant, 
full of life. Roll developed, 2 prints wich 
negative 25c. Enlargement coupon Wil- 
lard's. Box 3535-A, Cleveland Heights. 
Ohio. 

R.QLIJS Developed 2 prints each and 2 
free enlargement coupons, 25c; reprinb! 
2c each; 104 or more. it. Bummer* a Stu- 
dio Unlonville. Mo. 



ROLL Developed and 8 b>-*ut!!ii] veins 
glossy prints 250 coin or stamps. Reprint* 
3c ofteh. FotoprlnC Service. Box E r Roftn- 
□lte. Ya. 



PROMPT Service, guaranteed werk. 

Tw& beautiful portrilt type double -weight 
enlargements, flight neverfede gloas print*, 
each roll 24c, Dubuque Film Bevvies, £)U~ 

buque, Iowa.. 

FINER Finishing. Rolls devc loped and 
printed, wLth one colored crtlargrinrnt, or 
two profess: pnal enlargements. All for 25c 
Icoinl, Genuine, nationally known. MOOh- 
tono superior quality. Morn Photo Service, 

La Crosse WSs. 

FOR The discriminating amateur, roll 
developed and carefully printed 2$c. re- 
prints 3C, Superior workmanship, same 
day service. Paramount Co., 327 E. 92 nd 

SL. New York- 

MAKE Photography Pay. New bee*, 
01,04. Popular Mechanics, 240 E. Ontario 
ejsu, chkagn- 



CAMERAS, PHOTO SUP PLIES 



CAMERA 3 And supplies. Free LllUs trill- 
ed catalog listing everything photographic 
— Still and movie cameras, films. Ic rises — 
at tremendous savings. Hundreds of turi- 
gains, :ncw r and used. AE1 guaranteed. W* 
take your old camera or equip merit in 
trade. Write now for your free copy Of 
our newest money -saving barsaln took— 
Just out! Limited edition. Hurry 1 Cen ■ 
rial Cartiorii Co., iPhotograpbLc Headquar- 
ters Since 18501. 230 south Wubftsh, Dept, 

I K, Chicago. 

Cameras On tim?! i a r ;- down, iu' r ;- 
monthly, Liberal tradP-ln allowance on 
your old camera, New r catalog illustrates, 
describes, prices, latest models, all mftkes. 
Contains cfcpcrt advice oil choosing your 
riwitersi. Send 14 cents for your ecn»v 
National Target And Supply Company, 
Dept. 3? -30. 1355 - 35 th Street, North went. 

Wmtl liLK'gn D, C, 

ARQUS Ever -Read 7 camera case, leath- 
er, $1 i>9 Mirotex. 6341 Soothwood, 

SI. L ouia. MO. 

WE Preceas, 1 6 mm. movie tncveElve- 
pc^itlvel and miniature camera film Uom- 

F tete printing and. eplarftpg service. Auk 
or information, Impe, 157 West Santa 

Barbara, Lm Angeles, calif, 

MAKE Money in photography. Learn 
quickly at home. Sparc or full time. Easy 
plan. Previous experience unnecessary. 
Common school education suEDdent. In- 
teresting booklet und requirements free. 
American School of Photography, 3£ttl 
Michigan Avc.. Dept. 3431, Chicago. 

ifiMM films, save money using Thrifty 
Guaranteed fteveraa] Film?! Orthotype 
£1.50, panchromatic 53, hundred foot t alls 
proce-seihg Included. Order direct. Thrifty 
Films , Dept. F. Drawer 4. Arcade Annex, 
Lw Aimeitk. Cjlif . 

MAKE Money KellLiig -liftii-ho:. Dltilii 
brings J 51- page book complete instructions, 
buyers, teal Information Lye ns- Publish- 
ers. 4Q2-P Evans Building, Washington, 

D- C 

CAMERAS. Whole tale discounts, acces- 
sories, movie screens. Guaranteed mer- 
chandise. Free ILteralure. General Photo 
Su pplies. 49 Fair view Ave.. New York. N. Y. 

CAMERAS — HLiul ters rapalFed. Leather 
toUow.s riistalled in folding and view cam- 
eras, Bellows made ro order. UTittedCain- 
£rs ,_a - 1 5 1 s uelntont. Chicago. 

35MM. CARTRIDGES Refilled 33 expo- 
sures, SUper-x; 5Uc, Falmaeo, Mmicsaan, 

Peilnft 

SEND For new Photographic "Bargain- 
gram" before buying elsewhern;, 3 ,5fl*n live 
specials. Large 'selection used btiya, Trades 
accepted. MogulPs. £4 West 4Ht.h, New 
Yo-rk. 



PROFESSIONAL Type photo enlarger, 
only j-4. 95. CoospLete with high quality 
fens and supply print paper. Makes cLenr 
enlargements anv sJiip. Easy to Use Noth- 
ing else to buy. N-Lftfg-O, DCpt. S-2355. 
Clticimaatl. Ohl a. 

BASS Oflcrs you extra value In our pol- 
icy of your mone-v back without question 
If you are not absolutely satisfied. Few 
excerpts from our great Bargain gram Np, 
2;i 6 , 515 pages of still camera values and 
supplLcs. It's free- fur the asking Zeiss 
Ergn detective Camera, V.F. aiae, Carl 
Zri&s Tcssar F:4.5 lens, right nngla finder. 
£32.50. 2 ! >X3 I * Agfa plate and film pack 
camera With F:fl.3 lchs lit shutter, pre- 
cliLOn conitructlon, 11&.75. Midget Marvel. 
F'4.5 lens. 3-5 mm. £1*0, SI 5. 75 The great 
DolUna H Candid, coupled rahgV flndrr, 
Radionar F;2 .b ions. Compur Rapid shut- 
ter. *49.75. Argus. America's own candid 
camera. *12.50. Hut bottor send for this 
book Tt is a true guide to shrewd buying. 
Bits* Camera Company, Dept. aO. iT 2 W. 
Madison St.. Chicago, Illinois. 



POPULAR MECHANICS ADVERTISING SECTION 
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ENLARGER U 59, Wakes postcard sS&e 
from small negatives, Fully sultan teed. 
Paramount Bale* Company. S& Dudley 

SLrFGt > BC&lOh, KaB._ 

PHOTOGRAPHY Pays his profits. Make 
In 0 Ur y with your camera. Over 200 recom- 
mended books Ofl all branches at photog- 
raph?, Catalog free. Popular Mechanics 

Press, 300 E. Ontario Bt.. Chicago. 

IF You go to Mexico ask SHE for ptici-a 
and pamphlets- of finest German Quality 
miniature and other cameras, binoculars, 
movie cameras and projectors. Foto Man- 
tel Suer ft. Rudiger V. Carranza II. P. O, 
Eon: 14$1) L Mexico City. “1 05, Branch store: 
Tijuana. Baja, California. Branch Store: 
Tijuana. Lower California. Hotel Comer- 
citu. Branch store: Monterrey, N. L., 

Morelos Orient* Wo. 557. 

MAKE Powerful: telephoto camera, til- 
ling coat, jam er, 9 * D, Manoryiile. H. Y. 

NO More wasted film or unnecessary ex- 
pense, Take pictures you can be proud of, 
Sell to magazines and ncwspaperO. Wake 
good money wherever yon live. Easy, 1QW- 
cost home study course shows you howl 
Free catalog. Universal Photographers, 
Dept. 104. LD W- 33 at-. N ew York City. 

CAMERAS Films" paper 2MT to 333? 
discount. Paramount Photo Division. 937 

E&st 92nd a t,. New York. 

HAVE You a camera? Send ten cents 
for recent number of our big magazine, 
showing haw to make better pictures and 
earn money. American Photography . I1G 
Camera House. Boston. IT. Mass. 



M OTK>N r PICTURES AND SOUND 
EQUIPMENT 



CHUOMO Film! Guaranteed finest 
quality reversal! Pull orthuchromaiicr 
V/fiiton 9! Complete processing Included! 
Two 30 ft tlnlvM reels *t.O01 TWO 25 ft. 
•■■Double B" reels $ i.90 1 Postpaid! Order 
HOW ■ Chromohlms, 15S-E Springfield. 

Rutherford . H. J. ... n— p- 

AMAZING 400 Ft. 16mm. fllm subjects 
(2.25. GQlde Exchange, $Q9 Third Avenue, 

New York City. 

35HM, FILMS. Projcctur*. Lowest prices.. 
Denis w, 1252 Berkley. Youngstown. Ohio. 
BHW-lftMM. Movies, Vision Films. TO* 

Mt . Hope. Cincinnati , .Ohja, 

UNTVEX Mov le’fJm-..-D(! veiop your own. 
Complete instructions. Bend El. 00. Hubby 

Corner- 123b Oak. Eugene. OrcROn. 

PROJECTORS, Cameras, recording 
equipment. 35mm. and 16 him. films. Fho- 
notone Laboratories , Washington. Indiana. 

MOVIES In halls or under canvas, pleas- 
ant cash OoCUpatSd.il. Particulars 25e. 
35mm. 75c per reel. Catalog, samples iOc. 
Mille r Cine Fl ints. 30 Main. Elm ira. N. Y. 
FILM. Imm, IGimn. free tht. Write 

Leslie Bar nes. Mt- Peasant. T enn. 

BARGAINS Galore. ISmm.-lmm. list- 
ings. No-Wat-Ka, 151 Broadway. Pater- 

SOn . W, Y. __ 

FREE! Gian 1 : Christ max bargain lists. 
95mm:. Silent. Calderara, 5119 South St. 

Lo uis. Chicago- 

CHRISTMAS Films. 8mm,, 10 mm, 

aporta. Freelists. All kinds films, cameras, 
prdjectcrs. S3. 98 up W, N, Gravlee and 
Bod. Bax 12M. Ken nedy ^Alabama, 

FILM For projectors. IS -8mm. ; aatn- 

S le 10c: lists free. Goodwill Company, 

oekaon. Tenn. — 

8MM. -16MM. Home movie*, New sub- 
jects monthly, send for free list today, 
Crown Film Corp... B42 Melrose St.. Bos- 
ton, Maas. 

CHRISTMAS Special 16mm. projectors', 
electric motor driven, 40* ft. with roll fllm, 
SS. 10U ft, subjects (I !>(i, 40D ft. flub- 
ecta Jii til). Other bargains. Complete 
rental library. All subjects. Films rented 
everywhere. Free Illustrated oataloiruE 
(with sample Dim 10 cents.) Garden Ex- 
change 1 . 317 Went 50th, New York. r 

three Beautifully hand lettered ,K Thc 
End r< titles, 25c. with ad. Card. 224D Henri 
Hudson . Ktvc rdale, N ew York. 

exclusive Photographs: samples, 

complete list 35c. Albert McOoldrlck, 
Mans fie ld ■ JMass. _ 

BARGAIN Catalog free. 1 6mm,. 8mm. 
cameras, accessories. Camera Service. 1125 
Howard st.. Union. N. J. 



GENERA Movie film for ail cameras. 
109 ft. single ttnim. , S 3 . oo - double 8mm., 
SI. 75; IBtnrn., 81.35. sample free. Process 
with powders. Fromadera, Davenport, 
lOOfft.. _ 

35 MM. TALKIES, Silents, equipment, 
lisLs 3c, Box 23, Hagerstown. Maryland. 



NEW, Novel ' 'Christmas Bargain gram 1 ' 1 
right off press, 1.50b movie specials — 
.sound, silent — 0, 10, 35 mm. Used, new, 
Films, cameras, projectors, .screens, acces- 
sories, rental library. SJmm, Powers 
Elid.flQ portable sound Dim outfit, com- 
plete with speaker and amplifier S3 1 9 50, 
DeVry 35mm. portable sound film prolee- 
tor, complete, 51*5,59, Aktlcy 3&mm, cam- 
era outfit, complete with tripod. W75.0&. 
Cx8 J portable screen £9 09. Bolex item, 
camera S3?. 50. ackia' 1 ' beaded roll screen 
£4 &0. RCA Victor lemin. complete sound 
projection outfit S 125.00. 35mm, portable 
motor- driven l(KiO J projector 52? SP. Films 
ti.oo per reel. e. lemm. fllm subjects. new 
and used, priced low. Wo trade, rent, buy, 
sell . Mognii-n . *4 west *ith. N ^ York. 

MOVIE Film. Develop yourself. Unlvex, 
Eastman, etc. Chemical samples Inc Raw 
him wholes lilt;. Lake Camera Exchange, 
Gary. Ind. 

BA&S Want* to mail you without charge 
our new 5 2- page Cine Burgaingrnm No. 
234— sound, silent, B mm,, 16 mm., 35 
mm, equipment, of the quality we can sell 
on our money back guarantee. Write for 
this valuable book at once. Full descrip- 
tion of the Rca 16 mm, sound on film 
camera, Newsreel mode] is onLy 5250.00, 
and R&ss la exclusive distributor. Dept A, 
Buss Camera Company, 119 West Madison 
Street, Ch icago, Illinois. 

HOLLYWOOD Titles made eaay, Trace, 
artistic titling charts. $2.00 complete, 
Bamplos, 3c. Stein Studios, Flatiron Build- 
ing. New York . 

16-35 "mm. Films. Lilt 8c. Bcdner. 5300 
$ Talma n. Chicago. 

CHRISTMAS Film , 36mm, 51. 95, 8mm, 
9 Be complete. Free 16mm.. Bmm, bargain 
lLstK. Home Moviea, Box 316, Easton, 
Fehnsylvania, 

TALKIE Program* rented, sold. Elmp- 
mh, laTi SpuIIi Br oa dway, Payton. Ohio. 

COMEDIES, Westerns. Bflfl feet 75e 
Jersey Films , 2075 Richland:. Lakewood, 
Ohio 



LEARN Motion picture theatre mansae- 
rnvnl, advertising, projection. Free cata- 
log. Give dge. Theatre Institute, Elmira. 
N Y. 

’ "THE World's Greatest FassUcn Play,’' 
Sound or client. 8 reels, 16mm., rent and. 
purchase. Superior than Oberammergau 
stage play. Write Heme nw ay Film Co r| J7 
Church S-t. r Bcffito n, _ M ass . 

16-35MM. RENTED 50c Weekly: lists 3c. 
Hohman Film Service, 57 Brood, Albany. 
N Y. 



BARGAINS! 8mm., 16mm., free litera- 
ture. Elder. E-T30 Bqylaton, Boston, 
Moss. 



1$^. TO 25^> Discount da still or moviE 
eanxeraii, Free circular. Paramount Ccl. 
3 T\ E. 92nd fit.. New York City, 



RADIOS* SUPPLIES, INSTRUCTION 



SEND For free giant money saving radLo 
and phonograph record catalogue. United 
Radio, Company, I dm M . Newark. N. J. 

RADIOS, Shavers, violins, watches, 
pens, . Agents prices. Sims. Warwick, New 
Yftrfc. 

INTERFERENCE. Local and atmospher- 
ic, reduced by special aerial hookup. One 
dollar will bring this to you. S. Love joy, 

Hnx 5 M. Nflcneiliiche?,. T^wv- 

"CRYSTAL Detector 1 f hajidbook : 3 be- 
kihsier's plans; "RadlobuildcF 1 — year. All 
-25c, Laboratories, 77W-C East 14 th, 
Oakland. Calif pmla. 

RADrOs— All kind*. aaveWr-. iod oo- 
■ceh-.sQrSusi, Catalog free. Marco-F, Kansas 
City. Mo. 

RADIO Engineering, broadcasting, avla- 
tlon and police radio., servicing, marine 
and Morse telegraphy taught thoroughly. 
Alt expenses low, catalog free, Dodge's 
jpjitlt ute. Ames St., Valparaiso. Ind. 

-■■OS 3-.iv E radio. C3et onr nntalng 

first listing Over 40D nationally known 
standard make set', Al?o TOP electric spe- 
cialties for the homo. Big special, ID inch 
phonograph dance record*, 12 far si. 
write today. Madeira, 5G Cartlandt St.. 
Ne-W York. 



2d0d BLANK Radio chft^ls in beautiful 
black wrinkle TxDsZ anly 25c C.Q.G, Rush 
while they lost. Request catalog. Genrra] 
E nKlneering, Chariot tg, M ichigan , 

OUT Tho^e new tubes! Spare soil Ali 
numbera, popular brands, Sac each, guar- 
anteed perfect, Clinton. 4002-6 Ave., 
Brooklyn. N. Y. 



MUSIC AND MUSICAL INSTRUMENTS 



MUSIC Composed to words. Rhyming 
pamphlet on request, Phonograph record- 
ing of completed song. Send poem. 
Keonan's Studios, Dept. FM, Bos 2140, 
Bridgep ort- Corm, 

MUSIC Composed, arranged, revised. 
Expert work, moderate cost. Leu Fleming. 
Wells boro, Be ring. 

FLORIDA Bound, latent 5PPg hit. 35c 
coin pu&tpaid. Batlaf action guaranteed. 
Murray Publish cm, Box ’iaO. Lakeland, 
_F i a . 

OHIO INaL Foems, songs w&nted imme- 
diately tor publication, -Wustmorc Music 
Corporation. P a pt. 33G, Portland , Qrc. 

_HAVE Your song, phonograph lecorded. 
S5.0Q. Keenan' f, Millie Brrvice. Rot 3140, 
MdBHIflft. C'O-nn, 

SONGWRITERS! fwmi, tneiodiem 
Amazing proposition. 'Hibbelrr. C-5. 2157 
Na. Av era , Chicago, 

SONG POEMS Wanted; Mddern service 
— perce rttage basis. Newald Music Co T 
Kitchcl. Ihd. _ 

SONG WRITERS— Get free the inside 
facts on successful songwritins by famous 
Broadway composer. Write today. son.B- 
wrileri Institute. 1234-0 Broadway. New 
Y ork. 

SIMPLIFIED Swing t Accordion, saxo- 
phone, clarinet, trumpet. Violin. Swing- 
master. 1259-N Bender, East Cleveland. 
Ohio. 



SONGS. Poems, bought, composed, ar- 
ranged. published. Royalty contract, free 
information, MeltO- Melody Publishers. 
532 a G eary. San Francisco. __ 

SONGWRITERS, Poema wanted imme- 
diately. Glen Warren, 1560 Broadway, 
New Y orfc City, 

COMPLETE Orchestrations, abert mu- 
sic. 15— f 1.00, SLh r erman, 3303 Lawrence 
Chi cage. 

FilONOGRAPHB, Parts, supplies. Port- 
ables 34.95. Records 6c, Epsteins, 50 First 
St., N ew Yo rk. K Y. _ _ 

JAZZ Plana Kuarfthtced by mall ip 20 
lessons. ErakJne Studios, 810 East Hth 
St.. Oakla nd, Cali fornia. 

SONG Poem writers wanted, our 50-50 

E lan hoe aided tuany songwriters. Russell 
Hike received SI 50.00 advance on his SDPg. 
Burl Bogg's song won a nationwide con- 
test, We may be able to help you, send 
poems or write lor free booklet today, Ih- 
ai an a Seng Bureau, Dept. 4i . _gaj a m. Ind. 

ORIGINAL Music composed to your 
words, S5. 20d printed copies J10. Reginald 
Belcher, Chatham. New Jersey, 30 yEara 
Church or g anist.. 

WANTED Original poems, Bangs, for lm- 
mediate consideration. Send poems to Co- 
lumbian Music Publishers, Ltd-. Dept, 42, 
Toronto, Can. 



DUG-FLEX Reads far clarinets, and 
saxophones eliminate your reed troubles, 
write for circular . Duo- Flex Reeds, 1204 
1st Atc,, E Tans vl lie, ind . 

SONGWRITERS — Agents, new aalcs 
plan. National Muslc-D, 532 Sixteenth, 
Oak land. Calif. 



SONG Poems wanted to be set to music. 
Free esami nation. Send poems to McNeil, 
Bachelor at Music. 4153-PM S. Van Ness, 
Los An geles. C&ltf. 

PIANO By ear. Free booklet. Day-V- 
Way, Woodworth Building, Dearborn. 
Mic higan. 

MUSIC Composed to words. Wonderful 
propositio n Bauer Broft ,, Os hk o sh. Wis. 

WRITE Songs. Big money and reputa- 
tion. Write for information. J. Gordon 
Pub, CO-. 281 N. H&yne. Ave. , Chic ago, 

WANTED! Lyric?, melodies for aongg. 
We sirrange, publish, sell, Superior song 
Studios. Passaic. N. J. 

LEARN Swing ptanpl Postal; brings free 
folder. Christensen, 751 Kimball Hall, 
Chicago. 

SONGWRITERS: Send, your poem today 
for Immediate consideration. Richard 
Bro thers, 24 woods Building. Chicago. 

SONG Writers. Send for publighlng 
agreement. McKinley Music Pu blithers, 
l_5_ai e. 55th at ., Chicago, _ 

SONG3. Popche wanted, Edw. Madden. 
I2n7 carb on. Syrocuae. N. Y. 

PIANO, Self Instruction, Play within 
an hour. 91.00. Popular Mechanics. 290 
E, Ontario St,. Chicago. 
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BUSINESS OPPORTUNITIES 



BE Independent— I'll Show you lufT tn 
Trite successful selling letters lor sny kind 
of business. No boots td -Study, no hard 
rules to learn, you start writing mvnmdi- 
ately. Many firms bay as hign as *25 lor 
single letter. Complete Instructions *1 
postpaid. CoyKendrdL. Letter Specialist, 
Treasure Village, at. Pe tersburg. Florida* 
PERFUMERS Matt bit money. Start 
small, grow large. Let me point the way. 
Small capital— r rents large, Write quick 
lor IrtE booklet explaining all. pr Abell, 

aitvih Bldg., Pasadena, calif. 

"BINGO." New coin operated amusement 
game, Large income. Operating “route.' 1 
Small Investment. Details frw, Robbins, 

Ui 1 P DeK a lb Ave,, Brooklyn. W. V. 

NEW Mall order plan for new product. 
Going over big. Write quiet. PhelpJ. 
j/UW -C Euclid A ve,. Cleveland. Ohio. 

RECAST OW batteries into new. Latest 
aehieveme nts. Battery Laboratories. 

gt. Paul. Miiln. 

MAKE Artificial marble, glazed tUrt, un- 
canny. Tabletoiw, plaques, floors, hones, 
novelties, Hard, fireproof, Inexpensive, 
cement secrets. Brilliant tils and liquid 
rubber samples Sc, John A. Pam, 94 5 
Gra nde Vista A veiiue Los An geles. Calif. 

ACE Profitable maii order business, 
BtKbler . ?a -2tl-45th, Elmhurst, Ft. Y. _ 
FORMULAS — Fast selling products. 
Guaranteed. Laboratory tested. Lowest 
prices. Catalog free, Kemlcp, SSK, Park 

Ridge. Ill, 

POPCORN Machines, cftrinelcmp. crisp - 
cites cheese coat, potato chips. Long 
Eakl i m. 30SS- A High fit., Sp ri ftgflfild , Ohio. 

MANUFACTURE For us pr sail direct to 
homes and public buildings. A new Inven- 
tion. Made from discarded tin cans. Re- 
tails for 50c, Full particulars And sample 
It.M. ALbrSfitH Specialty Co., BG1 345. 

Burba nk . _Og hL 

STEADY Monty IP showcards, signs, 
window lettering. Easy. AmazLug details 
free, Write Nelson Company. M3f Man- 
hattan Biiltd lna. Chicago. 

REAL Moneymaking opportunities. Big 
profits. Write John YstcsLind. Sheboygan, 
wlaconain. 

M. M, Earned *267. three weeks, raising 
mushrooms in cellar! Exceptional, hut 
your cellar, abed perhaps suitable We 
buy drops, Book Tree. United. 3$4S Lin- 

cdIu Ave., Dept. 67, C h lease. 

LAWN Mowers, electric, gasoline. Dif- 
ferent, rotary, light, *37.50 up. Cute any- 
thing. Agents wanted. Mnnhart-BllCkley,, 
Brand el s Theatre Bldg., Omaha. Nebras ka. 

COLLECTION Agency work profitable. 
Easily afar ted. Write, Carew. Rutnson, 

W, J 

IF You are am bit Lolls you can mate good 
money with a RawleSgh route. We help 
you get started. No capital pr experience 
needed. Steady work for right man. Write 
Rawlfigh'S., Box A-S-PM B, Freeport. HI. 

YOU'LL Like rcsilvcrillff mirrors, &UUJ- 
p*fts, reflector*, making Chipped glass 
signs. Write, .Sprinkle. Plater, 127. Mari- 
on, In di ans . 

MAKE Money at home! Grow mush- 
rooms in cellar pr shed, with Ami U. S.- 
Fatented Mushroom Spawn and step- by - 
Step, ea.sy-to-follow Manual of Instruc- 
tions, Fascinating, profitable. Booklet 
free — wntn today. Anglo- American Musli- 
room Industries, Dept. 29 . To r onto. On' 

FLEXIBLE Mold material non shrinking, 
non warping, waterproof, keeps detail. Use 
over and Over. Particulars, stamp, Thomas 
Sales, Box 656 , Detroit. Mich. 

EARN Up to S&UD.O0 back yard garden- 
ing. Stamp brings information. Lightning 
Speeds, Streator. Illinois. 

SOMETHING New! Bn Lid. mall order 
buslnaifl selling Dehydrated Vegetable 
Products. Finest quality, Your labels. 
Samples, dime. Gardena System, 128R, 
Stat ion Los An g eles. 

WIDELY Circulated “National Oppor- 
tunity Catalog.' ‘ Copy 25c. Nolle free. 
P, O- Box IMP, Lincoln. Hebr. 

STEADY Income, Manufacture and sail 
locally, guaranteed, tried and proven ath- 
letes' loot remedy. Ready sale, &DQ r 3- 
proflt. Formula,, directions and Jar Of 
remedy postpaid On receipt of *5.-00, K, 
Riley, Locust St. r Springfield. M etes . 

MAKE And Bell your own products. 7 
tested and proven formulas fciT fast selling 
items. Send *].□□ for complete iiislmc- 
ti n r.- : and formulas. Mt. HI. Engineering 
Co., Casper, Wyoming. 



A NEW Industry IS bom! VCg-O-Mat 
detracts. Delicious vegetable Juice* con- 
taining all minerals. vi la mitto Highly 
rrtom mended. by physicians. Profitable 
repeat business. Particulars. DCrtlCStlC 
Electric . 1 I B. E. 2B. N ew York City. 

AMAZING Paten led screw- holding screw 
drivers. No competition I Factories, hard- 
ware store* buy quantities. Big profits, 
repeats,. Foreign territories open, Fr*e 
trial ! Toolco, 509$ Journal Bldg., Boston. 

Mass. i 

CASH In on big demand for Mexican 
novelties! Large profits! Particulars free, 
Samples 10C stamps. Marquez- FED, Apar- 

tado lllfl, Mexico CHy, 

"RUBBER Molds." Make them yourself. 
Formulas, instructions 25*. Ideal Service, 

ITP RM, F arit Ridge . Ill 

*1,90 PROFIT On each ii flD mail order. 
Guaranteed legitimate, Particulars free. 
FOp-Directe r. Drawer 5&B, Edinburg, TeX, 
"1939 BUSINESS Folio.'' Send for free 
copy. Hutchison, 314 North Fourth. C&m- 

deifl, K, J, 

MOLDRX, Makes trfist rubber molds. 
Models . supplies. Pentucfcet Arts, Haver- 

hill, Maaq. 

FREE List of 255$ occupations. Don't be 
a square peg in a round hole. Write today, 
no obligations, vocational Guidance bu- 
reau. 3>oi Fart Ave, f Dept. 3A. Baltimore, 

Mar yland. _ _ 

£05 MONEY M AKING Qppcrt unities, lo"^ 
day's conditions, Your own oualneia, home, 
office, etc. Introductory booklet free. 
S tamfOrdc, 3762- 0 Broadway. New York. 

"MAKE Mirror* at home," Big proftts. 
Little outlay. Also emboss, grind— foil, 
gold leaf, frost, chip and make imitation 
stained glass. Instruction course 5Dc. 
Bestora tl, 4&47-RM N. Win ppl e ,_ Chicago. 

MAKE 1B3B Your "big-monty-Vear" cu- 
lly making today's greatest-selling prod- 
ucts from latest certified formulas. Stump 
brings valuable details. Miller, Chemist, 

70A- Jb - Tampa. Florida.. t 

HALLO AMES. Movies afternoons, work 
mornings home, your own buaLness. Write 

Stamfords, 3762-H Broadway, New York . 

OPPORTUNITIES In Southeastern Alas- 
ka. 24 page booklet, price *1.00. Box 3341, 

Ketch ikan, Alaska, 

OO Into business for^vourself. Book U-lla 
how L 10c. Ford Svstetn . G Lb^&h-I a._Fenna. 

START Bualnesa anywhere — home — work 
mornings. Write Dunn. Box. 74, Ionia, 

Michigan. 

WRITE For free booklet. "Bu^Snesaea qf 
Your Own That Fay £est, hr Nu-Id^a Sales, 
Carrol Eton.Pjn 

ELECTRIC Razor; guaranteed two years. 
Local ants mall distributers wanted, Big 
Xmas demand. Sample SI. 50. dozen *17.00, 
Btorllng Co., 2DOO Miramar, Los Angelas. 

Calif. 

' fascinating Prod fable home business. 
We show you bow to make vanilla, ®Ute 
polish, anti freeze, laundry bleach, eto. 
25 c brings si-mpHfled instructions. Iloine 

Occupations. St . Paul. Mann. 

PROFIT With tivw products. Make, sell, 
repeat Analysis. Research. Guarnutccd 
formulas. Biggest catalog free. Special 
prices, leads. Gibson Laboratory, Chotn- 

lats. B D-II43 Eunnyside. Chicago. 

FREE- Only successful prpcaM refining 
old lube far market. Send stamp -fiomet, 
525 Reward Avenue, New Orleans, I .a, 

U- 3. Postage dues, i^c to *5.00 — : "■ c ; 
3 5 common. 15c. Paula Stamps. 4550 N. 

Mo bilo, Chicago- 

TILE Ton tables — Easy, inexpensive, In- 
teresting. Beautiful, practical sifts. Tile 
or marble effect. No firing. Dollars In 
spa retime. 'Instructions *1.00. Tllccralt. 
3428 Fletc her Drive. LQs AhgelrS. 

PRACTICAL Opportunity mall. One 
year 19c. No trash. Beach, Box 158, Gro- 
t-dm, Cann. 

INVESTIGATOR- Easily learned. Good 
pay. Complete course. *i.M. Particular, 
Box 3&2. Athambr-a, California. 

j]2 TO SiS Weekly, ysar around, Rush 
25c. Orphan Club. 309 Montgomery. Jack- 
son, Michigan. 

BECOME tndependent. Home mail bus- 
iness. fully equipped «.BS. Sample, par- 
tlculars 25c. Tracy, P. O- Box 174, (Red- 
fordl. Delrnlt, Michig an. 

DOLLARS In doughnuts, Plana for 
making 20 kinds Cook, Box 31. 

Swampacott, Mu, 

RECEIVE Stacks of mail- Your name 
listed In te.ODO directories 25c. Liberty 
galea Service, Sheboygan. WIe. 



EARN Extra monoy at home. You can 
increase your income quickly and easily At 
home. Wentworth amp-plies you with work 
and furnishes all materials. Write today 
lot free booklet. Wentworth Pictorial Co. . 

Ltd-, Dept. 71, Ham sl to n. Out, 

6 MAIL Order magazines including alt 
you should know about mall order business 
25c. Armand Cartier. 31 Cumberland at., 

Woo naocltct. E. I. 

MONEY Itt butterflies, moths. Bee Sln- 
cair Display Adve rtisement on p nge 28 A 
SELL By mall! For impJrsng. con- 
structive, instructive Literature address 

Jay, 8054 -p Ke nwood, Ch icag o 

4 MONEY Making mail order plans. Big 
profits! ihrormatLoii, 35c. Specialty Serv- 
ices, 1416 Third Avenue South, Minneap- 
olis. 

MAKE Mimp.v electroplating! Marvelous 
patented Invention plates with electric 
brush — easy as painting. Docs same beau- 
tiful, permanent electroplating — gold, sil- 
ver, nickel, cadmium, etc. — as big tank 
OUtilta.. No leqmds — lightweight — portable. 
Anyone Can use from battery or household 
current. Only S6.&5 complete. Write lor 
details and sample of work done. Warner 
Electric Co., 380 N. MJehLg&n. Dept. D-ll, 

Chicag o, 

SELL By mall. "The Key to Business 
Opportunities" shows how. Particulars for 
stamp. Manias, 3418 South Marahfiaid, 
CbicBgd.I lIInQi s. 

HOME Bualnesa oalablishers, descriptive 
literature free. Byron, 82 Wadsworth AvC. , 

New York. 

LIQUID Marble — anyone can make! Col- 
orful, glazed! Moulded, brushed, sprayed. 
Rubbcriastlc moulds. Composition, flooring. 
Big money ill these? Particulars free. 
MarbleiUlng Service, Edtfardavllle. III. 

WORKABLE Mail order plans. Partic- 
ulars in booklet 25 cente. J. E. Howe, 

Boit 183.E vaiis vl H e. I n dian a. 

RU&BEIt Mold bargains. Stamp brings 

catal na. ColaniflJ_ Arts, De rry, M, H,- 

CASH Dally with a route of mit end 
candy vendprs. Small lumtindit. Earner 

35D Mulberry. Newark, N. J. 

MAIlBfLiECEl Cement: mixed with water. 
Cast, brushed, sprayed over any concrete 
products, wall- board, wood, etc Produces 
vitreoiia gl«ay fln^h. Dime brings oa-aert- 
c 4 samples. MarbeLlke Cement Co.. Gray- 
ling. M raj ga n. 

MATIi Ordtf btUiacss Is your opportunity. 
Many began Email, now earn thousands 
yearly, NO personal contact. Boundless 
opportimitlea. Have had over 30 years ex- 
perlcnce; wLll help you succeed, send 25c 
for valuable booklets, none free. B, 

7} r'r nl n er_357_S , 2 tat F h i 1 u du Iph ift . 

FREE — 20D Big moneymaking Ideas. 

Kay's, 2415 ?ii Brooklyn, Lcs Ahgclcs. 

HOW And where to obtain capital fully 
explained, free particulars. Star Service. 
\l" apa kon eta. Qaft 

WE Help start you in business, furnish- 
ing outfits and instructions, operating 
■'fipecialty Cahdy Factory" liomc. Men 
and women, opportunity lo earn &£0 to *58 
weekly, all or spare time, four 29th year.! 
Booklet free. W. Hillyer R&sadale, 2nc,, 

D rawer 4. E ast O range. N. J. 

LEARN Arc welding. A growing Indus- 
try with great opportunities. Consult your 
local school, or if there is hone available 
writs The Lincoln School of Welding, 
Dept. A, Box &758, Clevelan d , Ohio, 

added income Idem,, Mali s*l« New& 

magazine, copy |0c, Kat?. 4254 No, ICLm- 
hall. Chicago. 

SUCCEED With your products. Make- 
sell them. Formulas. Processes. Accurate 
analyses. Catalog free. B. Thssty Co., 
Washington, D. C. 

COLOR Concrete with chemicals. Wlah- 
ing -wells. Spin concrete pottery. StuccP- 
roct. Miniature castles, mills , told glaze, 
marbling, Sample h>f Hoi lv wuod Cthlcni 
Craft, B527 Wonderland. Hollywood, Calif 

MAN In each tuwn to plate auto parts, 
reflectors, bicycles, fixtures, mirrors, by 
late method. Simple plan Of m Hint! actor - 
ing at home starts you in good paying bus- 
iness. Free particulars and proofs. Guit- 
mr-tal Co., Avc, H. Decatur, III, 

AFTERNOONS Free for CmldOorS, shows. 
334u month home. Unique plans. No can- 
vassing, Prepare for surprise, FbUa-F H 
Station D, Lm Angel m. 

MANUFACTURE From Fhoapholene. 
Cleaning fluid lc gallon: bleach 2c gallon; 
hand soap 2c pound; and ten last sellers, 
Sample 25c. Details free. Western, 6615 
Denison Ave, , Ctevetand 4 O, 
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PLASTEX induitrles offers industrious 
men an opportunity to start a business of 
thsiT own. manufacturing art goods, nov- 
elties, souvenirs, etc.. In Plastet and mar- 
bio imitation. Sc material mai.cs ll arti- 
cles. Rubber moulds furnished: for speed 
production. Email investment brings big 
returns. Von are just in time for big whole- 
sale season now starting. Write for inter- 
esting booklet mailed free. Flute* indus- 
tries. Dept. A. I0B5 Washington A VO,* New 

York, — 

WHERE To buy at lowest wholesale 
prices, mf or (nation free. Varcna, Bos 

P- 31 S. Bayonne. W. J. 

EELL B? mall- Boots, novelties. Bar- 
insl Bib profits! Particulars free, 

Elfeo. 43B N . Wclla. Chicago. 

profitable Home business. t«ni” 
mate NO canvassing. May wood Publish - 

era ,_p.$ as. B road way. Mew Yflrk .__ 

CHARTERS: Delaware: boat, cheapest; 
f re e l arms . Colonial Ch arter Co. , Wilml ng- 

ton . Del. 

DELAWARE Charters: Complete servlca 
H5. Submitted forms. Chas. G. GUTCa\ 

Inc.. Wllmi natpn. Del. 

ARTIFICIAL Marble sanitary flooring, 
instruction covering wood or cement HOOT- 
ink ’if inch thick, fireproof, eh colors, low 
cost ornamental casting. concrete, plaster, 
pnpjor-mache. garden furniture, statuary, 
flex:bte molds, particulars free, Chris 

Mahler. Klmottt, w. Y, 

ltlO PROFITABLE MaLl order and. local 
plans. Gilbert Supply. 1107 Broadway. 

NeW_Yorlt. 

LIKE To draw? Earn steady income 
tracing and duplicating advertising car- 
toons. Ad -Servlet. Ars\Je, Wis. 

INVENTORS— We ?MCC«ssfnily Aell In- 
ventions, patented and unpaientcd. Write 
for proof, and tolt US what yea have for 
sale. Chartered Institute of American In- 
ventors. Dept, 4-C, Washin gton, D. C. 

' ’ T~ WANT Tq send" you proof of the won- 
derful pulling powrr Of Popular Mechanics 
Magazine '& classified pages. WhaFs your 
proposition^ 1 Write me today. P. W. John- 
son, Manager Classified Advertising. 700 

E, Ontario Bt. . Chicago. III. 

INCORPORATE In Delaware. LJbt-ra] 
lavra, low cos la. Corporation Registration 
4c Trust Company, 937 Market Street, Wil- 
mington, D e laware. 

WANT More business? 2c dally, opens 
individual New York branch Office requir- 
ing no room number an i‘OUT Stationery or 
advertisements. Co- operative Mail Service, 
I2e Lexington Avenue, NeW York- 



HflNEYMAHlNG OPPORTUNITIES 



SIP DAILY At home, no canvassing, 
m fa king rubber moulds, and easting beau- 
tiru] artistic novel Lir?:. 15c material makes 
32. IVfj mall order seller. Pi hart, 195 Van 

Rensselaer St. . Bu ffalo. N. Y. _ 

START New kind sign ahop, Btxnley. 

101 7 .MU] berry. Springfield , Ohio. 

ONLY 25c For tested money making lur- 
msjla. Grows plants In wafer Indoors. 
Nursery Chemical Co., 493 E. 163 St., 

Bronx, New Yurt. 

INTERESTED In making money? Sc 
stamp h rings you amazing information. 
Universal Press Syndicate, So ran u in, Fia. 

CIGARETTE Support odor eliminator. 
Sample 3&c ( silver l Smuk-O-Luxe. box 
FM 62 Collins ville, til. 

YOVUj Like resilvering mirrors, autd- 
parts. reflectors, making Chipped gloss 
Signs. Write, Sprinkle, Plater, 237, Ul- 

rion^ Indian*. 

“RESULT Getter." magazine of money 
making opportunities, copy 10c. George 

Fenner. 1613 Li lCi u. Louisville, Ky . 

MAKE Money at home. Simple plans. 
Wilbur Brubaker, Liberal. Kansas. 

" MILLIONS Jobless I Get dollars in mail 
for satisfying employment Information. 
Keep dollars r We nil your orders. Detail j 
for stamp. Co-Operative Service. 77 Swan, 

Buffalo, New York. 

PROSPERITY For home Workers. 52 
page magazine, Sample, dime, Blscmore. 
4937 N. k os tncr. Chicago. 

ANALYSIS. Rusrarch. Newest guaran- 
teed formulas. Biggest catalog free, Spe- 
cial prices, leads,. Gibson Laboratory. 
C hemist s. CB-1142 Sunnyside, Chic ago. 

AMAZING Money making secrets, par- 
ticulars purple stamp, Century Service. 
2 07 E . Ontario. ChkcsgO,___ 

MAKE Money mailing letters, 75c profit 
possible on each letter. McCcmta Service. 
Weslaco. Texas. 



MILLION Articles. Buy wholesale. Val- 
uable directory dime. Ideal Service, park 

Ridge, III. _ 

YOUR Name— 5. bQO mailing 1 Lata— 25c 
Get samples, opportunities galore from all 
over world. Pines, 583- A Monroe. Brook- 
lyn. N. Y. _ , 

BORROW Recognized moneymaking 
books, folios by mah J Qc each. Send for 
details and list, Anderson. BOX 548, 

Muskogee, O k la. _ 

BIG Mailorder business. HP me work. 

Dnv jj, 3 27 Riv e r, Gran ge. Ca lif. 

" "’DISTRIBUTE Commission rirculiUS. 
Mall or local. Darwin McParlin, Delavin, 

Wisco nsm. 

*25.00 STAMPING Names, per 100 Key- 
chucks. Sample 3£c, 0'Jtflta furnished, 
Bohn Company, F, M- Box Sfi. WilKCS- 

Barrc. Fcnna. . 

joo'MONEY making Plana 25c. Litera- 
ture 3c Mprrelle, 159 -N State, Chicago. 

FRER — 1M Wonderful bu&lneas. mail- 
order and home Work moneymaking offers. 
Lewis Co-, aaa-c Carpenter. Oak Park, 
Illinois- ___ 

BALLGAME3. Movies afternoons. Work 

mornings, home, your qwi’. business. Write 
SLuntforde. X732-D Broadway . New York, 
SPECIAL ■ ‘SparetlmE Moneymaking 
Magazine ” loc. Tuesday, 2910 Winfield, 

Canton,. Ohio, 

EMPLOYMENT Tell tried money mak- 
ing propositions n,(Ki. Derry. Box 219, 

Hobart, I nd. 

COLLEGE Education! Ambitious? Work 
your way through J I'm Working way 
through University California. Twenty 
successful plana. 21 cents. Good invest- 
ment. Box 5Dfl. Berkeley. Calif ornia. 

PERMANENT Profitable business of your 
own. Small capital. Particular* free, 
Ad-Craft. 14S CoTlingwaod. Detroit, Mich, 

DIME Brings ways to make money eas- 
ily, quickly, honestly. O’ Bruno. Publisher, 
Pauldin g. Ohio . 

MOULDS. Guaranteed, for easting toy 
SOLdiers, Indiana, trappers, warships, sink- 
er moulds, 244 kinds. Send 5c for illustrat- 
ed catalogue. Henry C, Schiereke, 645 
Spencer. Gh ent, y. Y, 

MONEY In butterflies, moths. See Sin- 
clair Display A dvertisement on pace 26A _ 

WANTED Original poems, songs, for 
Immediate considurntlun. Send poems to 
Columbian MualC FublLshuni, Ltd.. Dept, 
F35. Toronto. Can. 

IMPRINTS! Sell by mail. Big proftta. 
Fast aellem Low priced- Samples, prices 
IOC (refunded.) fluecefiE, P-lSOLt2 Chicago 
flt. Blue bland. Illinois, 

TYPISTS Earn extra money. Send 25s 
(coin) lor ‘"‘Twchty-oae Wiya to Make 
Money With the Typewriter.'" H. Rob- 
bin.v. Box ^043. Kansa s City. M i s-'SOml. 

PENNIES In Hamilton scales produce 
assured income without canvassing or 
selling. 1910 Vermont, Toledo. Ohio. 

MAILORDER Opportunities, plans, for- 
mulas, Information. Circulars free, Har- 
vey Ttfple. Deealur. Indiana. 

STOP Squealing — Start Crowing J Work 
mornings homo — country drives or movies 
— af ten: eons f No canvassing! Folio- A, 
B lotion “ D . 1 ' Los A ngeles. 

MAN In each town tu plate auto parts, 
reflectors, bicycles, fixtures, tnifrOrt. bf 
late method. Simple plan of manufactur- 
ing at home starts you in good paying bus- 
iness. Free particulars And proof*. Gun-* 
psctal Co . Aye. N, Decatur, III. 

RAISE Earthworms, for profit. InCoroia- 
tion free, stamp appreciated. Bureau Zoo- 
logical Research. 10GA Broadway, Peoria. 
III. 

WHOLESALE Sources, *00, OM Wtldw. 
Free directory. Maywoode. 92$ Broadway, 
Nc:w York, 



FORMULAS, FLAN!?, ETC. 



YUKON Radiator anti Irecw, the pride 
of the north, Radiator troubles over, make 
your own. Formula if bill. Write now. 
Jack Rdlcr. Box 65. Man oh cater. Conn. 

224 FORMULAS Of Doctor Cnmmlnga. 
including personal consul tat Jon, five dol- 
lars; particulars stamp. You cannot get 
this collection elsewhere, but only directly 
from sole owner. Grins tead, &M Fifth. 
New York. 

GUARANTEED Formulas— New fast sell- 
ers. None better. Lowest mice*. Catalog 
free. Kt-mleo. 49K, Park Ridge, III. 



MOTOR OH 2c gallon. Reclaim used oil. 
Formula 25c Coin. GcOrgti, 235 Queen, 

Germantown, Philadelphia. Pcnua. 

"“"form v LAB— Money making, fast Belling 
produets-. LitEraLure free. J. Watson Com- 
pany, Stnckyards Statio n. Kan sas City. Mo . 

ZEROL^Anti-freeae prevents froeeii ra- 
dlators to ^9 degrees below zero. No alco- 
hol. won't rust. Complies with govern - 
merit standards. ManOfuCturinft COStS 15c 
pa lion. Formula S1.EH3 postpaid, Keystone 

Service, To pe ka, KamAs. 

FORMULAS — All kind-*. ResL money- 
makers. Lowest prices. Catalog free. 

Clover Formulary. Nllea Center, III. 

"ANYTHING In Formujoa'i" Particulars 
free. "Research Bureau," IM Chelsoa, 

Charlestown, ^Massa chusetts. 

ANAj.V-SIK. Iii-S'.TiTch. hVwrit KisilnUl- 
f red. iarmulas. Biggest catalog free. Spe- 
cial prices, loads. Gibson Laboratory, 
CtBObta, BD-11 42 Bo nny side. ChlCO BO. 

SIXTEEN Selected moneymaking formu- 
las Si. (Ml. Fryor, Box 2MB, Atlanta, 

Georgia. 

SUCCESS fa sure with. Miller's Certified 
Formulae with simplified manufacturing 
service. "Not cheapest, but best.” Miller, 

Chemi s t. 706-Jf. Tampa, Florida. 

AMAZING Odorless formula,, destroys 
smelly food odors in refrigerator, Keep* 
them sweet and clean. Big ftsld. bigger 
profits, making, selling your own. Experi- 
ence qnnecessary. Give dollar brings for- 
mula, Instructions. No free literature. 

Air P it re. Box 362, Garwood, N, J. 

BE First to manufacture this demanded 
auto- product. Makes Water pumps, radi- 
ators. Ihcrmot Lais And car heaters last In- 
definitely. 20o r : profit. Formula three 

dollar*, Othar formulas free with Order, 
3311 Ora n geda le. Montrose. Cal if, 
FORMULAS? Literature free! (50 Cos- 
metic formulas, *1.00: c.o.D. si.i8>3 Gnl- 

luzz o. Wllkins burg, FeDDaylvaala. 

FORMULAS, Analysts, free llteratuffc 
Hertateln, 123 So Diamond Are,. Grand 
Rapids, Mich, 

TTIAXLY Formulae f« perfect products. 
Accurate analysts assured. Resuitful re- 
search. Catalog free, B. T baity Co., 

Washington- D. C. 

FORMULAS ; 15 Proven moneymaking 

formqtax Sl.tiD, (Not stock- formula cata- 
logue Stuff ). real unusual offqra. LLst frag. 

Marvel Laboratories, £829 No, Maplewood, 

Chicago _ 

FORMULAS, Latest money makers. Lit- 
erature free. Belfort, 4042 N. Keeler, Chi- 
cago, 

1 CUOIW MONEY-MAKING Formuian. Telia 
you how to make and sail almost every- 
thing under the sun: cosmetics, mucilage, 
anti -freeze solutions, battery poiuUon. 
beverages, cheese, chewing gum, cleaning 
preparations, extracts, hair preparations , 
inks, bluing, leather polndi. mirrors, per- 
fomea, polishes. tJT»ewriter ribbons, carbon 
paper, washing powders, liquid soap, and 
hundreds of other profitable articles. 3-4 
postpaid. Popular Mechanics Press, Room 
IC3S). 200 E. Ontario flt. r Chicago. 



CHEMT5TRY 



ANALYSIS. Research. Newest guaran- 
teed formulas. Biggest catalog free. Spe- 
cial prices, leads. Gibson Laboratory, 
Chemist*. CT-1142. Sunnyaldf. Chicago, 

FREE Cosmetic chemistry course to our 
December customers. Send 3c stamp for 
chemical catalog. Clinton Chemical Com- 
pan y, Sw edes boro, New Jersey, 

CHEMICAL3 Jn 5e qtmntftlei. Catalog 
Be, riclHcher'x Laboratorl gi. Evere tt . Mw, 

NEW BalAhM only fB.oa Send for bul- 
letin. General SelenlJJld Edulpment Co.. 
N orth PhtlLidi-lphm. Ffrtuft . 

JOIN American Amateur Chemists So- 
ciety. Journal, particulars f Qe. Has Lett, 
Mich, 

FREE— 40 Page catalog of chemical and 
laboratory supplies for amateur chemist*. 
Wollensak mlcroficope-i and supplies, sci- 
entific books at big discount. J D. Winn, 
124 West 23 Strefft, New Yor k Cltr. 

CHEMICALS, Laboratory, glassware, ap- 
paratus. Bend 3c for catalog CPL Bio- 
logical Supply Company, 1176 ML Hope 
Avenue. Ro ches ter, N. Y. 

FREE Chemistry catalog. Supplies at Ac I 
Equip complete laboratory. Bend 3c for 
postage. Kemtlt Scientific Corp. t 397F 
Bridge St.. Brooklyn. N. Y 

TELESCOPES, Microscopes, Chemistry, 
mineralogy. Scientific catalog free, Tracey 
Laboratories, Evan&ton, Illinois 
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AC. ENTS WANTED 



SELL Ecntitlonal automobile accessary. 
Holds car on hill without U»e □! fnoi or 
hand brake; frees right loot for pas; Ills 
every make car: installed in five minutes. 
Our men earn $50 to $75 weekly. Protected 
territories, Small capital for stock re- 
quired:. write for details. Everlsst Manu- 
facturing Company. 17 Elat 43nd Street,. 

New York Oily. 

IF You lift ambitious, you CUU1 make good 
money with a Jtawlelgh route. We help you 
act started. No capital or experience? need- 
ed. Steady work for rip tit mail- Write 
iafflelgb'a, Bo* A-2-PM A, Freeport. nL 
213^ PROFIT Selling gmaiins new Liq- 
uid mender. Fixes moat anythin*; unlim- 
ited demand. Write for free sample proof. 
Indiana Laboratories. Dept. T-I9, Elkhart. 

Ind. „ 

BEAUTIFUL. English Chrtfitmaji raids, 
excel tent assortment 21 lit holiday box, re- 
tail value $2,25, agent's price 90c. Fast 
seller. Gold Shield products, 250-F Grectl- 

ticb at. . New York. 

AGENTS: Smash id prices! EftHUH cof- 
fee 12c lb. 4-m. vanilla Hi'C. RftEO? blades 
10 for e^vc. 100 sticks chewing gum 12c. 
150 other bargains. Premiums, Experience 
unnecessary, carnation Company. FO. 

St. Louis, Me. 

MAKE Quick profits demonstrating 
unique invention of electric bulb. A bright 
readme and current saving night light all 
in one. For free details and sample offer 
write Hagen Import, Dept, LB, $t. Paul, 

Minn. 

CARPENTERS: Sell. Install overhead 
garage door hardware Pays well. Circu- 
hr free. Wkld^ indepen dence, Missouri. 

SELL Guaranteed tireg wholesale. Save 
liters up td 70' ;’. No experience necessary, 
Profits easy. Unlimited field. Details free. 
Auto Tire Company, 4£02 S. Ashland, Chi- 
caao, 

strange Chemical sponge cleans wall- 
paper like magic. Banished ha usecleaning 
drudgery. Sensational demons {ration, fiam- 
plcs sent on trial. Rush name, Krista?. 

lftl, Akron, Ohio. 

CALLING Cards— Big profits, Samples 
dime. Johnson. Box H. Worcester, A, 

Mass. 

TIES., Wonderful proposition, Free 
K&inplea. Eureka. 307 West 30th, Manhat- 
tan, 

sock; PROFIT With new perfected C19SS) 
quick -action., no Hint, automatic gas light- 
er. Retails S5e. Sample &c, New Method 

Co.. Box PMG-73. Bradford, Pcnn a. 

M EXI C AN' Novell i eg ! 1 00'., - 30D 'f p rofl t . 
Free particulars. Bamptal 10C stamps, 
Martin e?.-FD Aparin do 1 1 TfS. Mexico. City. 

GUARANTEED Electric shavers. Tre- 
mendous Xmas seller. Sample si.sa post- 
paid, Flans free. m7 south 70ih street, 

M llwauk ee. W l acoiw ln. 

WANTED — Purchasing agentn. no expe- 
rience or money required, write and mail 
3c stamps for application in Purchasing 

Mgr., 176 N. Hoisted B l .. QtLt&figO. 

SELL Artistic oil painted personal por- 
traits * __Portrauure. aas N oble. Chicago. 

FAST Selling one call foot specialty. 
New product. Large profits. Automatic 
repeat plan. Phelps, 1900 Euclid AVc.„ 

n. e.. Clevel and. Ohio. 

I'LL Give you groceries at wh-qJesale he- 
aides splendid opportunity Eo make up to 
$45.00 In a Week. Brand new Ford, sedan 
given OS bonus. Details, free. Albert Mills-. 

33« Month OUt h, Cincinnati. Ohio . 

BUSINESS Proposition.: RttLlTCNng mir- 
rors, aUtoparts, reflectors. making chipped 
glass signs. Write. Sprinkle, Plater. 12$ 

Mari On. Indiana. 

PROFIT WEtll He? products. Make, self 
repeat. Analysis, Research. Guaranteed 
formulas. Biggest catalog free. Special 
prices, leads. Giteon Laboratory, Chcm- 

■—V : 1* 3 fi unnvsldc. Chicago. 

soia r ; profit Modernistic guaranteed 
Stick -on letter!; for windows, offices, 
trucks.. Largo sizes lc, Easily applied. 
Free samples. Modernistic, U-3D0(> Lin- 
co ln. Chicago. 

BIG Successful money-maker — Radiator 
Alcohol Seal — Shiv 25c postpaid. Write 
quick. Midwest Salsa, 1337 Monadnccfc 
Block, Chi cago. 

ate MONEYMAKING Opportunities, to- 
day's conditions Your own buslhess, home, 
office, etc. Introductory booklet Tree. 
St amfOrde, 37B2- E Broadway. New York, 

METROPOLITAN Window Letter Co. 
Two piece letters, penny each, free iarn- 
PIee, 1<E99' Lexington Ave., Now York. 



MILLIONS Of prospects! Buyers every- 
where! Sensational social security pLatest 
Tremendous valuer Faat seller! mg prof- 
its? Complete selling outfit free! Union 
Specialty. I77S-A Broadway. New Ynrk. 

WHY Sell good* with aIiilkv | s r u ! i : •• 1 
Easily make today 'i newest profitable pop- 
ular products yourself I’ Stamp brings val- 
uable del alia telling how. Miller, Chemist, 

TW-ja. Tampa, Florlila. 

ATHLETES Foot. Dime brings dollar 
package guaranteed Oidurme Australian. 

My mine. Importers, Atchison. K ftnsftk. 

" NATIONALLY Advertised Elgin electric 
shavers fad for J3.9&. Year guarantee. 
Make il.00 profit each aale. Agents sample 
$2.5 0, Specialt y Products, Bou rne , Mass. 

WANTED — Reliable, ambitious mch over 
21 years oi qrc with good Oar to travel Ih 
the country. Steady work. Write for par- 
ticulars. g. c. Hcbcrimg co.. Dept. p.m.. 

Bloom i ngton . Illinois, 

WE Are the iniiinatari of metal social 
security plates and cases. Ours outsell 
them a LI because we manufacture the best. 
70'; commission. Everlasting Records GO. , 
6B5 West L r KStigton St., EiUtlmore^Md, 
MAKE More money I Selling a line no 
one else heur New and different radios, 
quick selling electrical appliances, attrac- 
tive gift items. Write for catalog. Hart 
Products, ltffi West Jackson Boulevard. 

Chicago, 

AMAZING Product. Amazing earnings. 
Year-round repeat business, Details free. 
Sa mple 35c . Lyle P rod ucts. Sarasota. Fla. 

SALESMEN 'Wanted. ' 'Sell ' business 
cards, commission. Will mar Press, 4i74 

Main 3t., Pawtucket, R. I. 

MONEY in butterflies, moths. Sec Sin- 
cl air D isp lay Advertisement on page 26 A. 

BABY Shoes plated bronze, allver. Life- 
time process. Agents sample $1.50. Also 
general plating. Braun Electroplating, 116 

E. 3 3 Lh, New York. 

COSTS 3c — Sells 25c. Feat celling neces- 
sity for agents, prews, demonstrators. 
Sample IDc. Linncll, Box 1B63-E, Cleve- 
land. Ohio. 

faring Knife, New. Pee la. sliceg, 
cores. 2Mlr profit, Sample lOc. Three 
other household necessities. Apex Co., 400 

Dakota Bldg., St. Paul, Minn. 

PROFIT 1D0% Rolling caLllng cards. 
Bonus. prizes to workers, Outfit free. TJni- 

Vrhil, Orang e. Mass achusetts, 

Free sample world’s beat seller, o, mt g. 

Oo . Wftah lhgtonville. Ohio, 

AGENTS — Opportunity make money; 
book containing 107 successful business 
plans: home-office: send for free intro- 
ductory booklet. Elite Co.. 2l4 Grand St.. 

New York. 

AGENTS Make big profits on food 
products, bargain deals. Low wholesale 

B rices, Rush name for trial outfit offer, 
lO-RO-CQ. 281 0-R Dodicr. Bt. Louis, Mo, 
SUCCEED with your products. Make- 
sell them. Formula- Processes. Accurate 
analytes. Catalog free. B, Thaxly CO., 
W as hi n at on . D. C. 



STARTLING invention— 'Pocket adding- 
machinF!. Nationally advertiser! $2 50, 
Whirlwind seller. Big profits. Baby Cal- 
culator Co.. Box. 1116. C hicago, 

DO You want agents for your proposi- 
tion* Your ad in this space will place your 
message before hundreds of men geeklng 
f ast-aelllng products. My folder "‘How to 
Secure Agents,' ' ia filled with proof. Til 
gladly tend you a copy free. P. W. John- 
frOTL Manager Classified Advertising, Pop- 
ular Mechanics Magazine, Zte E, Ontario 
St, Chicago, 

BIG Money applying initials on auto- 
mobiles, Write for particulars and free 
samples. American Letter Company, Dept, 
40. Dunelicn, New Jersey, 

BIG Money applying Initiate Oh auto- 
mobiles. Easiest thing today. Free sam- 
ples. Also, sideline salesmen (or name 
ptfctes and tire cover transfers. "Rulco," 
1305 Washington, Boston. Mbas. 

GOfl^ FROFIT1 Gold and colored alga 
letters for windows, office*, trucks, SEgrtS. 
Auto monograms. Easily applied by agent 
or ctmamett, Hetmite. A kron. Ohio, 

AGENTS— To mall our literature. Good 
profits. Home bsjsiness. Maywood. 14fl 
Fifth Ave . Mew York 



FREE Sample — Amazing cleaner; sella 
homes, taverns. Everywhere, Big profit— 
fast repeater. Betco. Soot Irving Park:, 
Chicago. 

MANUFACTURE Specialties, hire agents 
yourself. Big money. Free literature. Gil- 
bert Supply, IE07-F Broadway, New York, 



AGFNT9; Stamping nfimEa on pOCkeHtey 
protectors Sq tuple check with your name, 
address, 26c. Stamping nutfitS. Emblem 
checks, check- fobs, name plates. Hart Mfff. 

Ce. r 3Q3 Dcgraw Bt.. Brooklyn. N. V. 

ENGRAVED Name plates, numbers 
Elgni, etc., easily sold, profits large. Brett 

Bros.. Wlnthrou, M^l. 

REVOLUTIONARY" Window cleaning 
tool. Good Housekeeping approval. Only 
ten $2.25 sates dalle to hDueewlvcs. fac- 
tories, schonla, stores will make you 
£360. M monthly. Carter products Corp. t 

900 Front Ave.. Clev ela nd. _p h|o._ , 

guaIrantEed Gold leaf letters for 
■store nnd office windows. 300^ profit. 
Free samples. Metallic £3o. + 436-B N. Clark, 

Chicago, 

ATLAS - Window sigh lettera. Large sizes, 
peuny each. Beautiful (ree Bamplea. Atlas, 
7041 Half ted. ChiCftBO. 



II IG IT- GRADE SALESMEN 



SALESMEN— New rnoiicy-maklng iCIWS' 
tfOO for garagps, aervlce statiOrti. no e-pm-» 
petition, fine repeater. Automotive Lab- 
oratories, 15S5 HanChett Court, SkP Jcac, 
Calif. 

SELL XhlfrH cards, calendars, busIncM 
tarda SI. 50 thousand, Business stationery, 
book snatches, adrerlLslng tape, paper tow- 
els. pencils, salfisbooli.g, rubber stamps, free 
sklci portfolio, 3S<v-. commission daily. 
Money making apeclals, David Lionel 
Press, 312 So. Hamilton. Dept. CL, chl- 
cago, T . 

BELL Mirror silhouettes 1 B?it spllers in 
35 years manufacturing adverliaing spe- 
cs attics A Imp sensational calendar values. 
Harvest selling season starting now, Ad- 
Nav- C o Newto n, Iowa. 

□dD You make last week! 1 Docs your 
fob offer you Teal future? If not. why not 
start a wholesale business aF your own? 
StFift with little as 32.50. Handle line 200 
nationally advertised 5c -10c products, Show 
merchants new plan for i ncPeA-'i Lng sates 
and profits. Handle every tiling from your 
home at start. Chance to operate one of 
our Silver Fleet service trucks. Facts free, 
world's Products Co.. Dept, » lo. Spencer , 
Ind L ____ 

SELL Popular Xmas and winter Items, 
Fast sellers. Good COmmlsaton. Glider 
Skate Co.. Dept. 19. 3120 Weit «th Dace, 
Chleaga, 

t& TO Sl&.DO Dally, new; uulck oaIh, 
Resale item. Car dcul cm . garages, Service 
station. Write FaetoG", 2@12 atlhatn, K*b- 
sas City. Mo. . 



IF You are ambitious you can make good 
money with a RaWieigh route. Wc help you 
get started. No capital or experience need- 
ed, Steady work for right man, Wme 
Rawlcllth's, Box A-2-FM3. Freeport, HI. 

MAKE Big doily cash profits selling Top 
Quality Advertising Book Matches. Low 
priica. Ekperlcncc unnecessary. Full time 
profits unlimited. Free sales kit. Zipper 
case offer. Match CorpcratUm Of America, 
Dept. E- 1 . 3433 Wfgt 4frtb_ Place, ffilc flio 

BIG Commission selling celluloid pricing 
tickets, metal sheif moulding, menu cov- 
ers, changeable signs, celluloid advertising 
buttons, P. Pricing Press, 13+ White 3t., 
New York. 



SELL Brohard-Rainer "Good Bhirts." 
Made -to- cur as lire, 1 25 btg samples. Three 
prices. Efltablisbei 1934. Big opportunity 
far huatlera. Brahard-Rai ner "Good 
Bhirts," Dept. 700, Fourth Street. Cin- 
elnnatl. Ohio. 

AT Home, your own manufacturing bus- 
incss, making popular $1 liovolllCS, Cost 
you 3d to 15C. Every thing supplied. Write 
Bo-Lo Works, Dept. N-B+2, Cincinnati, 
Ohio. 



CHRISTMAS And calendar bargains) 
More profits I Easier a ales! Catalog free! 
Elfko. 435 North Wells. C hicag o. 

SELL CYcfaot stapling devices tfl shade 
shops, screen makers, and every industrial 
plant with a shipping department. Repeat 
sales of staples will establish profitable 
business Of your Own. Sells well with re- 
lated industrial lines or alone. Fart or 
full time. Write J, R, Crofoot Co.. 223 
Evergreen Ave.. Mount Prospect. Illinois. 

ATTENTION Salesmen! New deal! 
Merchants waiting. Particulars tree, 
Scruggs Company. 1105 Willow. Chatta- 
noo pra, Tennessee 

MYSTERY Invention, parried In Pocket, 
keeps bands, feet, cars, body warm on 
coldest da vis. Even body buys. Low price — 
big profits. Kumfl 1 Warmer. 420& DayiS 
ItAliC, Dept, S-23&1. Cincinnati, Ohio. 
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* 1 KEENEREDGEft” Produced ew shaves I 
from One bSfide. SI. 00 postpaid. Keener- 

Edger. Oblong. 111. 1 

MIRROR salesmen — Sell to furniture,, i 
hard ware and gift shops, All prices. Job- 
bers Write Midwest No-velty WLrror Com- 

fiflny. 3905 Madtsgn^hJea po. 

NEWLY Invented door knob lights key 
hole Install In one minute. Earn, big 
profits. Sample Sl.OO. Jaxtm. 3211 N. Front. 

Gra nd R flpidS. MjcfaUnn . 

DISTRIBUTORS Wanted Mate more 
money selling Twenty Grand aspirin, card- 
ed goods, big line 10c cosmetics, fltc. Low- 
(■At prices. Interna tlbnal Distributors & 
Rubber Goods Co. . M emph is . Te n nessee. 

SALESMEN. Dlsmbutcn—MD items— 
brushes, mops, Marvelous magnetic brush 
esceli vacuum cleaner, Rig profits, Neway 

Brush. Com pa ny. Hartford. C onn. _ 

SALESMAN — Distributors, scil complete 
line automobile bulbs- Davis Lamp Co., 

17 East 4.2nd Blrcrt. New York City. 

EXCELLENT Opportunity selling our 
complete line of brushes, largest Comm Is- 
saons. Write for sales plan, wire Grip 
Sanitary Brush Company, 2300 5th Ave., 

New York. 

GUARANTEED Gold leaf letter? for 
store windows. Free samples- Liberal of- 
fer to tar owners. Meta] tic Co,, 436- A H. 

Clark. Chicag o, u _ 

MAKE Mere money With Red Comet 
Automatic Fire Extinguishers. Low price. 
Proved seven years. Splendid sales outfit 
free. Some good territory Open. Exclu- 
sive. Write quick. 704 Red Comet Bldg., 

Litt le ton, Colo. 

EO YEAR Established manufacturer of 
the widely known Mendenhall's Cough 
Syrup and other household remedies wants 
talesmen -distributors selling to drug, grp- , 
hit, and general store trade. Deliver and 
collect. Liberal commissions, j c, Men- 
denhall Medicine Co-, Inc., Dept, &t a 

Evansville. InriL - 

EARN Money In your spare time taking 
subscriptions to Popular Mechanics. Un- 
limited possibilities, every family a pros- 
t. Easy to sell. Bonus paid in addition 
liberal commission. Bend postcard for 
further details today. Circulation. Dcpt. + 
Popular Mechanics Magazine. 20ft E. On- 
tario Bl.. Chicago. 



FOR An extremely profitable lifetime 
1 ui.r i n es.q , operate a col Section-credit is Hen- 
ry, Free folder. Cole Associates. Syracuse. 

N. Y, 

WATCH Repairing is steady profitable 
work. Experts always In demand. You CAh 
learn watchmaking trade at home, spare 
time. New original instruction system. 
Script engraving course included. Write 
for Itre details today! Nelson Co., 2013 

M« nha t l ft \\ R 11 Lid I n g . Chicago. 

CHESS, Instructive. Interesting. Par- 
ticulars free. Chess Thou Ebbs, Pearl Rav- 
er. N. V. 

MATHEMATICS, Sciences, drafting, 
blueprint reading, surveying, preparation 
civil service, engineer! ns examinations. 
MondeU, 1 32 west tad. Now Tcrfc- 
COMPLETE Course auto body and fender 
repairing. 235 Ll lust rations Special $3.00. 
Money back guarantee. Hope Trade School, 

Burlington, Yt . 

TYPING Course 35 cents ebmpteie- 
Palmo Systems, Rojc, 41J, W«t Palm peach, 

Florida. . 

LEARN In a few weeks high elm dec- 
orating. paperhanging, graining, marbling, 
Sign painting. Catalogue No. 4 irce. Chi- 
cago Painting School. 437 North Clark St.. 

Chicago . Es tablis hed 13 03. 

CIVIL Service arithmetic, spelling:, geog- 
raphy, tier ten l tests. Principles, questions, 
Bhswers, complete it Clerk ■carrier fl. 
■Stenographer- typist. e$e, File clerk &oe, 
Mental tests 5oc. Free descriptive folio. 
Merit Publications, Munsey Building, 
Washingto n. D. C. 

PENMANSHIP. Learn to cam. 70- leas on 
course, supvrb pen -Writ ten Copies, £2.00. 
Portfolio. Beautiful specimens 10c. L. H. 

Kit u^ HTfL. 5 5fl\T . Fm-pOrlH, Kuraas. 

HOW inventive minded become Inde- 
pendent. Explanation from ! Donald Higbec. 

CantH, Calif 

BETTER, Cheaper. TWO complete 
exams. fl.lQ. List government jobs free. 
Write today. Pergfctldc Publishers, Mil* 

wanker Wisconsin. 

BLUEPRINT Reading taught by mall, 
Write Blueprint Reading Institute, Dept, 
A. Box 5662 Metropolitan St a. , L oa Angeles. 

SONGWRITERS Wanted, instruction 
book free. Song Bureau. Dept.. 44, Salem, 
Indiana. 



KELP WANTED 



IF You are ambitious you can make good, 
monev with £ Rawieigh route. We help 
you get started. No capital or experience 
needed. Steady work for right mart.. Write 
Rayleigh's. Box A-2-FMH, Freeport. ill. 

WEAR Fine hq$e X send without cast 
with outfit while taking orders for amaz- 
ing new hosiery. Replacement guaranteed 
against holes, snags. And runs. Rush namo 
and hose size. Wllknit, Desk A -37, Green- 

fU-ld Ohio. 

LOCAL Agents wmnted to wear and dem- 
onstrate suits to friends No canvassers. 
Up to 51 2 in a day easy. Experience U1U1K- 
sary. Valuable demonstrating equipment, 
actual samples free.. H. J. Graves, ISM 
Harrison. Pcph N-fll7^Chtcago, 

CIVIL Service runt coming. 10W dif- 
ferent jobs. Free list. Notification Serv- 
ice, 424A W. 501h Bt., C hicago. 

54. M. Earned 1267. three weeks, raising 
mushrooms in Hilar! Exception nl. but 
your cellar, shed perhaps suitable. Wf buy 
crops, Book free. United. 354S Lincoln 
Ave.. Dept, 69. C hicago , 

OBTAIN Employment f Try unusual 
methods, including homework Ideas. 50 
cents. HOncV-bRck guaranty rtt. Particu- 
lars Iree. New Idea Service, 126-A Lexing- 
ton Ave., New York. 



EDUCATIONAL AND INSTRUCTION 



IF You like to draw, sketch or paint — 
Write for talent Coat (no fee.) Give Ugc 
and Occupation. Federal Schools, Ifit., 
Dept. FM19, M inneapolis, Minn, 

LEARN Photo- Engraving f Always in de- 
mand J Thorough training Oil branches, 
Illinois School of Photo- E11 graving. Box 
jjJQ-M. Effingham. Il l] noli. 

"‘UNCLE Sam" 1B39 Jobs. Start *I0S- 
i!75 month. Prepare for next examina- 
tions. Full particulars, list positions, free, 
Franklin Institute. Dept. F3, Rochester,, 

Vi ‘v 



BECOME Practical scimtifle investiga- 
tor. Modern., Illustrated course. Thorough 
training by former agent U. S. secret serv- 
let. Particulars free. International Secret 
Service Institute. TDM- IS, Hoboken, ft. J, 



SECRET Investigation, Experience un- 
necessary, Detective particulars free, 
George WagftCt, M-26 40 Broadwa y, N. Y. 

LEARN AUTO mechanics, bedv. repairing, 
welding, electricity, refrigeration, Diesel. 
StPvmsprTs, 2QPBA Main. K ansas City. Mo. 

MasSAGR, Hydrotherapy, dietetics, 
drugSesa therapeutics. chiropody, taught 
by mail. Evans Correspondence School, 
Montgomery Al a. 

QOV'T Jot® start $lJ8flT21M yrtr. 
Men- Women age 14-50. Former examiner's 
tested; method helps qualify you. Partic- 
ulars. list jobs iree. Write today. Patter- 
son School, BG Mercantile Bldg.. Roches- 
ter. NY 

LEARN Machinist Trade, tool, die mak- 
ing. Automatic and band screw machines, 
Modern shop methods. Actual work- Jobs 
open for trained men. Employment help. 
Illustrated booklet free. Allied Screw Ma- 
chine CO., BQl Lake St., Chicago. 



CARTOONING, COMMERCIAL ART, 
SHOWCARD WRITING. SIGN FAINTING 



FAINT Signs for profit. Fine lettering 
last with Spccdwa-v Patterns. Modern 
styles. many Free .samples, litera- 

ture, For 3- in, alphabet enclose nickel. 
Display Letter? co., B309 Third Ave., 
Brooklyn, H. Y. D ep t. M, 

CARTOONISTS; Complete course on 
'-Drawing Head?," Over 300 llJnslrnti&nS 
2Dc._ Ho* 7 1, M attapa n, Mas s. 

MORG UE— Artists ready reference. Com- 
pact collection helpful drawing aids, mon- 
eymaking tips, Extremely valuable to stu- 
dents. beg hiper*, professionals. First 
series over 300 drawings. hands, arms. 
Bend Sde win, Metre Studios, Box 473- F, 
Smith Bend. Ind- 

CARTOONING, Modern atreamllned 
method. 54C each lesson ordered, or *2 PQ 
complete 5-lesson course. Individual at- 
tent] o n Von ftude n. Poplar Bluff . Mo. 

3Slh ANNUAL Art supply catalog on re- 

* lie$t. Ask for yours. Bart Suppllea, Dept. 
J.J11& Marquette. M innea polia, Minn. 

FEN And ink illustration* for catalogue 
and general printing purposes at right 
prices. High grade wqrt. Heraldic Sin- 
dices, 11H4 Oakdale Avenue, Chicago. 



BIT A lettering artist! Learn how to let- 
ter headings for iriagarine and newspaper 
advertisements. Highlv paid profession. 
Free booklet. Guild School or Lettering 
and Advertising Design, 324 Summit Avf- 

nua. Kacteamsaat. w, J. 

EARN cash Income, copying and duoll- 
eatLng simple cartoons for advertisers, 
3-M Sendee. Argyje, Wls. 



PLAYS, STORIES, MANUSCRIPTS 



Original Pnems, eunga wanted imme- 
diately lor publication. WcKtmore Music 
CorpuratLon, Dept. 33H. Portland, Ore. 

MAKE Exlrn rriunw wrlLLna in cu^y hr Id" 
Stamp lor particulars, Progress Co., Bo?t 

17- South Fasa flenn. Calliornla . 

WRITERS-' Tremendous earnlnRa 
through "Master Plot Builder," absolutely 
revolutionary. Amazing details free. De- 
partment- 71. Morgan Publishers, 3923 West 

Mxth. L os Angeles . 

SONGWRITERS Wanted, write for frtil 
book. Bong Bhtcau. Dept. 42. Salem. Ind. 

SHORT Stories and novels, rewritten and 
typed for marketing. We lion Turney, 

Win ns boro , Te xes. 

■WANTED. Original poems, songi. lof 
immertiatfi eon&lderatian. Send poems to 
Columbian Muaiq PublLahers. Ltd.. Dept 
2£HL Toronto. Can. 



ADVERTISING AGENCIES— LETTER 
WRITERS— FOR ADVERTISERS 



LEARN Advertising quickly at home. 
Easy practical plan. No text books. Com- 
mon school education aufncient. interest- 
ing booklet and requirements free. Page- 
Davis Scuool of Advertising. 35bl Michigan 

Avenu e. Dept. 3431. c hi caco. 

30 WORDS 145 Canadian newapapera 
R5.00. Canadian Enterprises, 11B3 Bloru, 
Turonto, Canada. 

forceful Salas letters. Hucsletter 

Co . 41-44 Davies Bldg . . Day ton . Ohio. 

YOXIR Ad In 1EU bLg newspapers fii.Qjff. 
Mailing lists compiled. Bales literature 
written. Faultless Advertisers. 3405 Prairie, 

Ch Lcago. 

INCH Display, 26 magazines, si.sb. Par- 
amount Press. D2. Atlanta. Missouri, 
ADVERTISE— &e] I by mail. 'Write Good- 
all Agency. 62® Montgomery. San Pran- 
cls-c-Q- 

ADVERTISING Placed ail msguiaesi 
newspapers, radio. Lowest rates. Fret 
service. 54 jm.sc rate book free. Baker 
Advertising Agency. A-1B9 West Madison, 
Chicago, Successors te Ankrum. Estab- 

liahed 2$ years. 

MAIL-ORDER Ad reaching J ,500.00(3 
la mi lies thraughant United States S15.-KI 
inch. Newspaper, magazine, ratebook free, 
ChlCAgO Union Agency, 20-P West Jackson, 

Chicag o. 

INCH Display advertisement 3i1 niaea- 
aines year 324. Wflxl's Popular Services, 

Atlantic City, IN. J.) l 

ADVERTISE: 34 Words LA ISO niWspa- 
pen SIO. Lists free, Advertising Bureau, 

45 I S-C cott age G rove, Chicago. 

FREE — New Advertisers Rate Guide, 44 
pages. Includes everything- Lowest rates. 
E. H. Brown Advertising Agency, HO B, 

Dearbo rn, C h \ ca ge. 

DIRECT- MAIL Advertising services. 
Sales letters that sell. Mailing lists. 
Omaha List & Letter Co.. BuX 2172. South 
Omaha. Nebr, 



BUSINESS SERVICE 



LOS ANGELES Mall address S2.00 
m onthly, Dicke y. £2 S W. Oth. 

AUTHENTIC Information, any ^ubJ'^Ct, 
S Qc. P aramount Press, Atlanta. Miss ouri . 

PHILIPPINES Law cases, cdlleetion. de- 
position, handled Free commercial re- 
ports. Franco Law Offices, BOX 3409, M*- 
nlla. Philippine s. 

CANADIAN Mailing address £1.06 month- 
ly, Canadian Enterprises. 1163 Bioor, Tp- 
t&ntd Ca nada. 

WASHINGTON, D. C ,. mall address .'"bus- 
iness, personal. Your malt rciorwardetl 
dally. Hawkins Mail Service, 017 Four- 
teenth. 



EFFICIENT Nationwide circular mail- 
ing. 1040 fljd? 41.50. Results guaranteed. 
Fu ller Tam es. 6020 Fullerton, C hicago, 

chic AGO MMl addrftAs t\ monthly. Your 
personal, buslnesa mall forwarded daily. 
Established General, $6 Went Wash- 

ington. 
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ill Hunt STAMPS AND OFFICE 
SUFFICES 



2 LINES 25c. 3 Lines 35c. St&mprLte, 

FF43. Springfield. Mass. 

OEWOINAL, Cushion mounted. One, two 
lines 25c; three SS-c; four 45c. Rotary presa, 
tviM! r prints postcards. t2,50, literature. 
Stamp W&tm, flit B ra dley, Peoria, Ill, 
NEW fiafcelite pocket stamp, self con- 
tained pad. One h:n: 45c; two 55c; three 
SSt. Bot 57?, Orand Rapida, Michigan. 

cushion Mounted one-two line* 2ic; 
three 35c. Hauer Press,, 1314 Ford, Youngs- 
town. Ohio. 

NAME. Address. 3 Hues S$q; 3 lines’ 35c. 
Stamp Worts. Au burn, Nebr. 

3 LINES 2Sc, 3 Lines 35C, Stamp WdtKS, 
Centerport. N. Y. 



TYPE IVB1T EH-S, Rl 1FL It" A TOSS* 
OFFICE DEVICES 



REMINGTON' S Latest portable t m- 
wriiers, lour row keyboards. Cadet $22.45 
—Remc tie $23.75 With carrying cases. 
Shipped prepaid 3f cash accompanies order. 

Ed. ShOWH-t*. gherlftan. Penns, 

TYPEWRITERS, Adder, mimeograph, 
multigraph, addresses raph. Send lor free 
lists cl machines that will help you at 
hall price. Pruitt, 20 Pruitt Bldg.. Chi- 
cago. 

INCREASE iSpslnEM now, "Rxceilo- 
graph" Rotary Stencil Printer reprints 
thousands everything you typewrite, hand- 
write, draw or trace. Colors. E19. 15 to 
$41. Terms. lElustrated literature fiCfl to 
business or professional men. Pittsburgh 
Typewriter Supply. Department K-2, Pitta- 

bur g h. Fenn a. 

NEW *3.75 Automatic adding machine. 
Fully guaranteed. Bassett, Box 3Q2-K. 
Altatlcna. California. 



PE IN TING, MirLTIGRAPHING, MIMEO- 
GRAPHING, GUMMED LIBELS 



H A MMETtMILL Letterheads. 300 814*11, 
an? color paper and ink; $1.40 postpaid. 
Free particulars. Woadrufl’s. 217A Lewis, 

Duluth, M i nn. 

PRINTING, Lowest prices tn America, 

gHWtg free . Pitz, Middle, I owa 

10(H) 6x9 circulars. Letterheads. en- 
velopes. postcard?, *3.35: &po0, $0.45. All 
printing reasonable. Simples. Goocprin-., 
Harrisonburg, Va. 

30* M^WHITE Vellum bright Rtiish 
business cards *1.00 postpaid. Keener 

Woodruff. Sidney, O hio. 

POSTPAID — 125 B'jjrll BorufTetlerbea ds 
and 1 25 envelopes $.I.Dd; letterheads, buL- 
head? 300. 61.00. Bonneville, *07 West 

Roosevelt. Philadelphia. 

1339 PRICELIST, Portfolio Of samples 
free, mcoji I'rega. mae South meh. 
Omaha, Nebr. 

3,000 2^x4 LABELS $1.50: 2 1 ,x3 $125. 

Paramount P rets. Atlanta, Missouri. 

,350 OUMMEP Shipping labels 35c. 
Ad -Man, 301-N New Jersey. IndianapclLs. 

Ind . k 

HARVEY Labels — Marvelous values. 
Samples iree. 6618T Quimby. Cleveland, 

Ohia. 

RAISED Gold letterheads, 100 for 50c. 

Ferry Fr& as, Albion, Maine , 

LABELS: All kinds. Write, samples. 

JBSCo Box M. Holyoke- M uss. 

M0 STICKERS. Four lines, 25c, Fine 

labels . Pott's Spicks nd, Mo, 

PRINTING? nargain '“pricelist I roe. 
Churchill. 4310 South Selina. Syracuse, 
N. V. 



3.0CW) BX9 CIRCULARS $4.50 Frederick 
Shore, $0o® Atlantic Avenue, Woodhaven, 
L, I, 



DANks Defte.3 competition. We print 
anything 84 Mortimer, Roch eater, N, y, 

KHW BUSINESS Cards $1.00 postpaid. 
Tacker. F M. Box 15, Indianapolis. 

IMG BUSINESS - Cards, postpaid. $1,00. 
Buperba Print, 913 Towne, Los Ang-elea , 

24 HOUR Service. 125 letterheads and 
envelopes — $1.00. Postpaid, Village Press, 
Somerse t, mum. 

HUNDRED Boeilc!'. parser*! matches 
$100 Sanderson Mutch Company, Ottawa, 
Illinois . _ _ 

PRINTING Cuts made; finest quality; 
7.1 PC (line) $1.25, (10 square Inches}; hall- 
tones; eleetros, mata: artist; free price list, 
RiEeway. 1465 FP Broadway. New York, 



BANKRUPT Paper bargain house. 1MQ 
colored bristol tickets, 35c. Free sample 
honk, price Hst. Craf t. Clar emont. N. H. 
FREE Stickers. Plan, sample, stamp. 

Mead, 2045 Linden. Riverside. Qalil- 

THOUSAND Letterheads — $2. QQ. Pre- 
paid, Narragansett Press, 1172, Fall River, 

Mass. 

SENSATIONALLY Low printing prices' 
Stamp brings catalog. Nixons. Stevens 

ruin-. Wisconsin 

NEED Printing? Good work, service , 
_low price a. Lon elm Press, Paulding, Ohio. 

500 LETTERS MulilgraphCd exactly 63 
IF typewritten $1.70 120 lines.) Multl- 

jrruph ets>_ A shla nd , Virginia. 

EN GRAVURE Printing, lowest possible 
prices, Samples free. Suncn. Mohawk, 

— 'CIRCULARS. 5.0*0, $3.50 post’ 
paid. .Prompt, Eeclcrprint. 423 7-W Cef- 

male. Chicago.. 

GET Our prices for better printing. The 
Delavan Printery. 177 Freund St. . Buffalo, 

N. Y. 

500 3 i x2 1 .i FOUR Line gummed stickers. 

35c. Moritz Printery, Saginaw. Mich; 

1000 G 1 i BOND Envelopes $ 1,95. Sam- 
ples. Feta, Elmwood Place, Ohio. 



PRINTING OUTFITS AND SUPPLIES 



PRINT Your own Cards, atbttdhcry , cir- 
culars. advertising. Save money. Easy 
rules furnished. Print ior othera. big prof- 
its. Junior out nc sd.oo; job presses in 
up. Details free. Kelsey Prewes, lE-ii, 
Meriden. Conn. 

CUT& — All kinds. "RQltarcaafcmg'' Opt- 
fits. Catalog free, Nu-Idtas, Carrollton, 

m _ _ __ 

SINC Line outs, 2*3", $1.60. Halftones, 
il.5Q. Pr Lntw ell, W y&mina. Pen na . 

PRINTING Presses, type, cabinets, aup- 
pltes. Send stamp. Lincoln Frees. Hart- 
well Street, Fall River, Masa. ' 

STEREOTYPING Madb rtiyl Ncw"iOW 
priced equipment, $6.00 Up, Catalog, 
stamp. Economy, B351 , Pontiac. Mich igan. 

ROTARY Press, prinLs postcard notices , 
handbills , etc. Actual type area, 

Type included In outfit ftt $3.50. Free cir- 
cular, Superior Type, 3042 Ravenswood, 
Chi cago, 

presses $5.oo. Type 5*c. cuts ite, 
Shops bought, sold. Complete bargain cat- 
alogs. Send stamp. Bradshaw, 32i4-P 
Hur on, Chic* go, 

PRESSES $7.00 Up. Type, supplies. 
Lists 3c. Lan difi. Rich l and. Fenna. 

HAND Press, type and Complete: printers' 
supplies. Advise L-qujpsurnt you need And 
we quote prices; or send stamp for catalog. 
F. Ptlflcr, H-C; fi Columbia 5L, Newar*;, 
N. J. . 

BARGAINS. Presses, type, Lise 3e. Ea- 
change D-15. 33 Orient. Meriden. Conn. 

BARGAINS — Presses, type, supplies. 
Bend stamp, 139 Harvard. Cambridge, 
Mass. 



PATENT ATTORNEYS 



INVENTORS: Bend immediately for Jour 
Copies Of our new free boots. “Patent Pro- 
tection" und ' ‘Suggestions oil Bolling an 
Invention. 1 ' Sixty-eight pages of Interest- 
ing facts. They tell how Patent Laws pro- 
tect you; kind of sketch or model needed; 
simple steps to take without cost; how suc- 
cessful inventors have .secured financial 
assistance: show interesting inventions; 
illustrate important mechanical move- 
ments, with hooka WO alip .^nd Jrfre Evi- 
dence of Invention, form to help establish 
date of disclosure. Prompt service, reason- 
able fees, special deferred payment plan. 
Strictest Secrecy. Forty-one years’ 1 experi- 
ence. Highest references. Write us today. 
The facta in our boots are Worth money to 
the man with a good invention. Address: 
victor J. Evans & Co., Registered Patent 
Attorneys, U3-A Victor Building, Wish- 
ingtnn. P. C. 

PATKNT Your invention with this re- 
spomlble Arm established in 1875. Free 
books answer all questions. Patent facts 
clearly explained. Easy budget payment 
plan Write today for free copies of our 
bookleta nod ' "Certification al Invention" 
f bun. C. A. Snow * Co., Registered Pat- 
ent Attorneys, 11G Snow Building, Wftill- 
ington, D- C. ' 

PATENTS — Any country. Reasonable 
rates. Free information.. Ramsay -Com- 
pany, 273 Dank St., Ottawa, Canada, 



PATENTS— Before too heavy an outlay 
of time or money is made on an Invention. 
a, search of the Patent Office records should 
be made to determine os nearly as possible 
Whether or not the same idea hag been pat- 
ented before. The cost of this search is 
smat]. while the value of the facta It un- 
covers la often considerable. We offer in- 
ventors and manufacturers a thorough 
prompt, confidential search service —plus 
experienced counsel and assistance in every 
phase Of Patent and Trade-Mark practice. 
Write for our new free book containing val- 
uable information relating to patent pro- 
cedure, Clarence A, O'Brien and Hyman 
Herman, Registered Patent Attorneys. 
5&-L Adams Bldg.. Was hingt on. D. O. 

INVENTORS: Use my personal, confi- 
dential patent service. Send far free facts 
oh patenting your invention. Also sugifca- 
tluns on financing a patent application. 
Reasonable fees, Deterred pav meats ar- 
ranged. Write Hugh E. McMorrow. Reg- 
istered Patent Attorney, De&t. 201-13, Bar- 

rliter Buil<t|n$. _jw asintigrnn. TV & 

PATENTS. Bend sketch, photos or mod- 
el and description Of your Invention for 
preliminary search and patentability re- 
port Total expenses, including search fee, 
lot preparing, filing and prosecuting your 
application quoted before you proceed. 
Rates reasonable. Prompt and efboiemt 
services. Lynwood E. James, Registered 
Patent Attoriif.-y. Established 1913. Suita 
943- A National Press Building, Washing- 
ton, Q, 

iNVENTORa-Beforo disci wing yaur in- 
vention to anyone send for form "'Evidence 
or Conception"; "Schedule of Government 
and Attorneys’ Fees" and isistructions. 
Sent free. Lancaster. AH wine * Rommel. 
4lf Bo wen Building, Washington. D. C 
BEFORE You take any ataps write for 
our t-Foints of Service for Inventors Bul- 
letin. R. & S. Engineering Company, 17 
East 43nd Street. New York, N. Y,, Dept. 

DP-32 

INVENTOR'S Universal Educator; con- 
tains Sup meehanlcal movements; 60 per-* 
pctual motions; instruction Oil procuring 
nud selling patent? and selecting ah attor- 
ney. etc. BuggEsta new ideaa. Price Si post* 
paid in U.S.A. Addreaa Albert E, Dietrich, 
51 I -B Colorado Bldg.. Wa/itmiftt&n, D. C. 

PATENTS — Trade mark?. Prdlmiiurr 
advice, book and disclosure form free. Per- 
sonal service. Irvlhg L. McCathran, IDfiO 
international Bldg,. Washington, fl. C, 
Registared Patent Attorney. 

“INVENTOR'S Guide." I0P mechanical 
movements. Tree; advises on patenting, 
aelilng inventions. Frank Lcdcrmann, 
Tribune Bldg . New York. 

L. F. RANDOLPH, 302 -B Victor Bldg , 
Washington, □. C. Law cost- Book and 

Inf or mall &ti freo. 

PATENTS. Booklet free. Highest refer- 
ences. Best rasulta. Promptness assured. 
W a ti; on E. Coleman, Patent Lawyer, 724 
Ni nth St.. Washington. D. P, 
Inventors— send lor tree booklet 
'■Patcnt-BEnse. 1 ' Information based Ofl 64 
years experience, Looey & Lacey, Dnt, 
5A. 635 F St.. Washington, D . C. 

PATENTS. Protect your idea by secur- 
ing free "'Proof 0 * Invention " folder. Ex- 
ceptional personal! service. Established 
1906. E. E. Vrooman, S7i Woodard Bldg.. 
Washington, D, C 



FUR 1NVENTDHS 



PATENTS— Before too heavy an outlay 
of time or money is made on an invention, 
a search of the Patent Office records should 
be made to determine as nearly as possible 
whether or not the same Idea has been pat- 
ented before. The cost of this search is 
small, while the value of the facta It un- 
cover* la Often considerable. We offer in- 
VrntOfS and manufacturers a thorough 
prompt, confidential search service — plus 
experienced counsel and assistance In every 
phase of Patent and Trade-Mark practice. 
Write for our new free book containing val- 
uable information relating to patent pro- 
cedure, Clarence A. O'Brleri and Hyman 
Berman, Registered Patent Attorneys, 
SS L A dams Bid g., Washington, D. C. 

WE Locate buyers mcrL tori bus patented, 
unpaten Led inventions. If will sell, reply 
immediately. Descriptive booklet free, 
invention Reporter, 5A-I123G South Falr- 
flgjd Chicago. 

BLUEPRINT Drawing of JOUT invention 
$3,50. Free circular. Ormax Drafting 
Company. Bank Building, Bethe&rta 
Branch . Waariln gton, D. c. 

LISTS Of national manufacturers— 10 
names SI. Stern. 74 □! SangainCn. Chicago, 
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PROTECTION For your Invent] an SIO.M. 
Details, Garland, 407 Mitchell Building, 

Mi l w a iikec. 

INVENTORS — Complete ' set Vice, engi- 
neering. sales, patent protection. Starch, 

3 an Wells n Ulldl nff . Ifwa qkEE. 

IDEAS And practical inventions devel- 
oped and promoted. Protection guaran- 
teed. Blueprint and engineering fiervicp. 
Write for 4-FoLnt Service bulletin. R. A S. 
Engineerinif Company. 17 East +2nd Street. 

New York, N. Y. h Dept. DF-13, 

HAVE You 4 l sound, practical invention 
for sale, patented or unpatented? It *0, 
write Chartered Institute of American In- 
ventors, Dept. 4- A. W ashington, □. C. 

INVENTORS: Froflt by Jour invention. 
A practical talk to Inventors, by an ex- 
perienced manufacturer. Our 60 page 
booklet “Mind: vs. Matter" mailed upon 
receipt of 26c. Res Engineering Co., Cin- 
cinnati, Ohio, Dfft D. 

INVENTIONS Bought, sold. Patented, 
unpa tented, J ames Wall ace . Homer, N. Y. 

INVENTORS: “Making inventmns 

Fav," din 33-page illustrated book, mailed 
upon receipt of 3d postage. Crescent Tool 

Co Dept, z. Cincinnati. Ohio. 

PENDING Patent applications can be 
brought before thousands of manufactur- 
ers.. free of charge,, through Invention 
Magazine, Write for dcEaiLs. Invention, 
Inc . 635 F Street . Washington. D. C. 

INVENTORS— Send lor 73- page book on 
patents. Reasonable terms, Conscientious 
Treatment to inventors. L. P- Randolph. 
Registered Patent Attorney. 853-E VLctor 

Bldg,. Washington. D. C. 

I ’sell Patent*. Established in iboo. 
Charles A. Scott, 773PM Oarsdn Ave. f 

Rochester. N. Y. m 

passenger Locomotive (Hudson tape), 
model lithographed in colors, stee 
In. Every part shown and numbered. In- 
valuable fpr study. SI postpaid. Popular 
Mechanics Press, Room (C3BJ, 200 E. On- 
tario St. Chicago. 



inventions wanted 



SMALL Inventions wanted by manufac- 
ture, ru help you Atll your invention, 
Write for free circular. Stanley Hull, 
7B2g- tc Euclid Avenue. Cle veland. Ohio. 

WE Have clients looking for new items 
to manufacture on royalty. Electric goods, 
household items, automotive, airplane im- 
provements. etc. Must be patented, engi- 
neering completed and ready to market. 
Will H, Wade * GO.. Industrial Financing, 

134 So, LaSalle Street, C hica go. 111 . 

CASH Par unpatented idea*. Stamp for 
particulars. Mr. Ball, 9441-A Pleasant, 

Ch icago. 

INVENTIONS Wanted lor commercial- 
Ration, patented or unpatented, Arellano- 
P_dmr Go., Hoe 1(27. Dept. A, Chicago. 

W AKTED^-MErilorlous patented, unpat- 
ented inventions. Booklet free. Invention 
Reporter, 5B -l f236 So . Fairfield. Chicago. 

INVENTIONS Wanted bv manufacturer. 
Furchiue or royalty boais, Patented or un- 
parented. Arthur Adams, Box 343. Oak 

Park, III. _ 

PRACTICAL Inventions wanted, Full 
protection guaranteed. Write for "'-i- Point 
Service" bulletin. R. Ac &, Engineering 
Company, 17 East 42nd Street. New York, 
N. Y.. Dept. D-13, 

SIMPLE, Practical "invention* wanted by 
manufacturers, patented or Unpatented. 
For information write Chartered Institute 
of American Inventory Dept. 4-D, Wash- 
ington, B. G. 



PATENTS FOR BALE 



VALVE, Brass, shut-off gas, dwellings, 
Eitlhutl, device for automobile pipes. Mqf- 
flefone, privacy lor telephone. Schultz, 

124 F Uun . Jteadi n g. Fetiaa. 

RADIO Tunes itself: with email. Inex- 
pensive, practical device, sale or royal tv , 
Write A. L. Martin, 303 E. ]Qg St.. New 
York City. 

PATENTED Novelty lamp. ship deign. 
Royalty, M. Ray, 'JOJJ8 Jackson St., Mil- 
waukee, Wis. 

MANUFACTURERS: For now products 

or profitable manufacturing opportunities 
inquire. Invention Reporter. 5C-112JG So 

Fairfield. Chicago. 

BELL Your patent through a small class- 
ified ad in Popular Mechanics. Many in- 
ventors have found buyers in this way. 
Ask me for proof— I'll gladly send, it to you, 
P, W, Johnson. Manager Classified Adver- 
tising. 200 E. Ontario St., Chicago, 



KEANU FACT 13 RING 



ANALYSTS. Research, Newest guaran- 
teed formulas, Biggest catalog free. Spe- 
cial prices, leads. Gibson Laboratory, 

C hemists. n£-in; Sunnys i tic. Chi c ago. 

GENERAL Manufacturing. Models, '"dies, 
stampings, etc. Reason able prices. Arel- 
] a no-Power Co., Box 1827 -B. Chicago. 

INVENTIONS Manufactured fn any 
quantities. Tools, dips, meta] stampings; 
working models built i industrial designing. 
Complete blueprint and engineering 
service. Write lor "4-Foinlt Service" bul- 
letin. R & 3, Engineering Company. IT 
East i2nd Street, New Yort 1 N. Y., Dept. 

EM-12 . 

AUTOMATIC Screw machine products, 
special machinery, stampings, forgings 
machined. Sand for quotation. Cogswell 

Corp. . We st Sp ring field. MUSS. 

DIES, Stampings, complete maun factor- 
ing. wire forms. Southern Product*, Inde- 
pendence. Missouri. 

inventions Manufactured by an ex- 
perienced company, Jn any quantity at low 
cost. Metal specialties, novelties, stamp- 
ings. dies, and models. Free estimates. 
Our booklet "Hmd vs. Matter" sent upon 
receipt of 2$c, Rex Engineering Co,, Cin- 
cinnati, O hio. Dept. C. 

INVENTIONS Manufactured In any 
quantity at low coat, Stamping*, dies, 
models, etc. Estimates and free catalog. 
Crescent Tool CO., Dept. X, Cincinnati. 
Ohio. 



MODELS AND MOUKL SUPPLIES 



SEND For your free 19-39 wholesale tool 
booklet. Machinery, toots, snppMes. Home- 
craft Tool Supply. 236 Neptune Ave., 

Brooklyn. Now York. 

BUILD IS" Flying Cloud. Constitution. 
Materials, plans. SI. 56. Catalog 15c, 

Hancock. 333 Douglas Ave.„ Portsmouth. 
Ya, 

RACING Hul La, kits sa.ifl up. St, LOuLs 
Model Boat Co.. 225 N. Mcramec. OkrtOU, 

MO. 

AMERICA'S Most Complete catalog 
ships, fittings 1 Pc Airplane engine cat- 
alog Sc, pclfc'e, 429 Seventh Ave,. New 

York . 

MINIATURE Boat and airplane supply 
catalog 5<t. Sciley, 1377 Gate* Ave,, Brook- 
ly n. N. Y- __ 

CATALOGUE Over 40 engine^ . aupplies 
— 2ac. Refunded. Specialize In expert- 
mental or patent work, Hcwnrdto, A-2417 
North Ashland, Chicago. 

MODEL High speed gas eng me castings 
and supplies. Send stamp lor catalog. 
Louis Terek, ItHX) N, Lamc n, Chicago. 

auto Racer model kit Me. plan l<Jc. 
Airplane, railroad, ah Ip model kits. sup- 
piles. List, 5c. Northern Aircraft. Mani- 
towoc, Wisconsin. 

BUILD Miniature gasoline motors. Fas- 
cinating, educational. profitable. Detail*, 
drawing 10c. Wright Motor Works, 325G 

.Lake Park Ave. , Chicago. 

MODEL Maker* lathe, photographs for 
dime. Dep oy Mod?] Sh o p, MutKlc, In diana, 
FREE Catalog, mode] builders supplies 
save money. Ebert Model supplies, 
LbO range, Illinois. 

MODEL Railroad Shop, Dept. FM, 
Dune lien, New Jersey. New 24 page llluca- 
Irated cata log IDg pos tpaid. 

GASOLINE Motor for model boats, 
SKl.M Circular 10c stamp. Anton 
Bohaboy, 2297 Price 3t.M. Ra hway,. N. J. 

STEAM Locomotives ! * 4 " stale. Build 

one by "Easy Steps,'" Our Illustrated cat- 
alog lists all needs, 25 C. Little Engines, 
Boa f5B, Wilm ington, Ca lif. 

MODEL Airplanes, boats, radios, sup- 
plies. Catalog IOC. Imperial, 41E-K 
McDonald. Br ooklyn. N. Y. 

MODELS — Practical made Is put over 
your Ideas, We develop models from the 
crude to perfect working devices. Your 
ides might have large eommereLal value, 
Services confidential. Bank references, 
Registered graduate engineers at your 
service. Bend 25c for our 63 page booklet 
"Mind vs Matter." 1 Rex Engineering Co., 
Cincinn a ti. Ohio, Dept. B. 

MODELS— Y our ideas developed into 
practical working models. 3D years' suc- 
cessful experience: thousands of satisfied 
customers. Confidential service guaran- 
teed. Bank references Send 3c postage 
for 33-page book— "Making Inventions 
Pay."' Crescent Tool Co., Dept. Y, Cin- 
cinnati, Ohio. 



SHIP And yacht model fittings: construc- 
tion sets; model yacht sails; illustrated 
catalog 20 cents. A. J. Fisher, HM2-4 

Etowah Av enue, Royal Oak, Mieh. 

MODEL Supplies for the inventor. Send 
3c stamp for catalog. Pierce Model Works, 

Tinley Park, ill, 

WRIGHT "Whirlwind" engine' model 
lithographed in colors, ±120 13x22 in. Shows 
and names every part. Invaluable for av- 
iation Students. $1 postpaid. Papular Me-* 
Ch&OlCs Press, Room (C3t>. 200 E. Ontario 
St., Chicago. 



BLUEPRINTS AND FLANS 



TWELVE Inch horse and buggy, clear 
plans, detailed instructions. 51.00. Clary 
Miniatures. Colorado Springs, ills Insti- 
tute, 



HOME CRAFTSMEN 



BIRD Houses, 1,1 what- not-?." cabinets, 
lawn ornaments, small furniture. Ideal 
gilts. Prints: 72 popular objects, Instruc- 
tions tl.OO. “Rorfc's." Bagi nav, Mich 
exotic Woods, Representing all six 
continents. 50c. Blue. 530 8i Street, 

Brooklyn, NL Y, 

walnut. ^ Il3cn cherry lie 

square fopE. Money back guarantee Write 
for list. Home Woodworkers Lumber Sup- 
ply. R. D. No. 2 , w wt Alex ander, Fenna. 

LAWN Ornaments, windmills, sample 
prints 15c. L. Bazuln Co.. Grand RapLds. 

Mieft, __ 

"MODERN Wood Sculpture, 1 ’ Complete 
Instruction hook on carving statues ii..O0. 
Lee woo d Arc Studio. Centerville, rnwn . 

20 FULL Size lawn ornaments, paiterli^ 
25c. Wick man, 744 Brooklyn, Dept, 15, 

Dayton. Ohio. 

BETTER Band SAW blades, Write for quo- 
tation, Master Saw Ac Machine Co>, Box 

Minn eapol is. M inn. 

ASH dowete. assorted, hundred icet, 
quarter to inch, postpaid, &1.2D. Browns 

gl^at Fac tory. Gravetta. Arkansas. 

FIFTY Popular assorted Woodworking 
projects, with illustratiDns.. campleCe w'orfc- 
iufi drawings and manufacturing instruc- 
tions. Only (I.25 postpaid. Satisfaction 
guaranteed. Order today. Woodcraft 
Bcr vi ce, Pl alnv le w. M innesota, 

WANTED. We have many eustosners 
waiting for used madiLnery and equipment 
needacf by home craftsman, immediate 
cash. Must bo good condition and reason- 
able, Send details now. craftsman's 
House, 315 Harding St-. Avo c a. Fcnna. 

IS FULL Site shell bracket patterns. 
25c coin. Albright Service, 6901 Railroad 

Avu. , Omaha. Nebraska. 

15 FULL-SliED Lawn ornament pat- 
terns 30c. Modern Woodcraft, Saginaw, 
Michigan, 

LEATHERCRAFTSMEN— Write for tree 
instructions and price list uf leather, tool a, 
etc. Sample cards 5c. Wilder Sc Co.. Dept, 
F. 103g Cr osby 3 t., C hicago. IU, 

BUILD Your Own boat— New book gives 
plans, methods, etc. 312 tJ Popu- 

lar Mechanics, Ft css. Room fC38), 200 E. 
Ontario EL., Chicago.. 



FOR THE HOME 



STOVE-FURNACE Lining, wlil fit any 
and all. Ci.rcu.3ara free. W. R. Bctijamln 

Co.. Granite City. Hi. 

ANDIRONS Unde to order by oldest 
blacksmith Ip state. Wrought iron light 
pattern, 15 lbs. , S5,£K3 prepaid, W, B. Fry- 

ling, Beafprd, Del. 

B E A UTT FY Your old furniture? Refln- 
ishing now made easy. Complete instruc- 
tions 35C, Todd’s Service. 262 Arlington. 
Youngstown, OhLo. 



OLD GOLD, WATCHES, JEWELRY, 
PRECIOUS STONES 



SILVER Filigree bracelet. b«t Sift for 
mother, wife, daughter, sister, sweetheart 
mailed them with your card: now only 
32. OT at famous filigree center, Shopping 
made easy. Flores. Vu Hurts 1934. Guada- 
laia rri,. Jaltaeo, Mexico. 

AUSTRALIA'S Lovely opals. Illustrated 
catalogue Ire*. Good selection $5. Nor man 
Seward. Melbourne. Aust ralia . 

1330 BULOVA watches. Any quantity, 
■whfl-ls&ale price*. Flstthl. 51 Bridge BL. 
Newark. N J. 

PETRIFIED Wood ting set fifty cents. 
Bos 800, Tacoma, Washington. 









































48A 



POPULAR MECHANICS ADVERTISING SECTION 



OASU By return malt for antique Jew- 
elry. discarded Wfttche*. gold teeth. Satift- 
faction guaranteed. write. Lowe, 1206-PM 
Keancr Bldg,, Chi cago. _ 

MEN'S 17-Jewel yellow geld Waltham 
wrist watch. Has second: hand Gold band 
to match. A guaranteed *55. Off value tor 
only *59. TS. SLanJey Moore, Rtfc 3. Bot 
35, Orangeburg, S. C. 

HIGHEST prices for did gold, teeth, 
watches, jewelry. Pull cash value mailed 
day shipment received. Satisfaction guar- 
anteed or articles cheerfully returned, in- 
formation free, nr ahip today. Chicago 
Gold Smelting Co.. 300 -P Champlain 
Bld g.. C hicago.. 

GOLD *36 Ounce, Ship old gold teeth, 
crowns, jewelry, watches- -receive cash by 
return mail. Satisfaction guaranteed. Free 
information. Dr. Weis berg' a Gold Refin- 
ing Co., ISftO-Q Hennepin, Minneapolis, 
Minn, 

TOBACCO 

GUARANTEED : Cigarette, pipe or chew- 
ing & lbs, *1,00, ten *1.75, Pay when re- 
ceived. Pipe and box cigars free. Rises 
Tobacco Cd-. PaduCOh, Ky. 

HA Z OR S — BL ABES — SHARPENING 

100 . DOUBLE Edge blades TSc, Free 
sharpener, Sanders, 3440 Grenshew. Chi* 
cage. -- 

25 DOUBLE Edge blades 25U. 

Service, 11S3B Cherry Street, 

Pennt. 

QUALITY R&S5M blades- Samples for 
Etqfflip. Hardware. Smith Zanesville. OlitO. 

50 DOUBLE Edge blades postpaid 40c- 
Moneta Co., BOX 1105, UP StA,, De» Moines, 
Iowa. 

WANTED— MISCE LLAJfEO'trs 

CASH Far titl'd inlet os eoprs, binoculars, 
cameras, slide rules, drawing sets. survey- 
ing, mechanical, scientific. and musical in- 
strument Hlgluwt prices paLd day ship- 
ment received satis! action guaranteed or 
shipment promptly returned. Elinan L s, 
2302 Van Duron. Chicago, 



Bytvanla 

Bristol. 



CASH For furs, hides, wool. Keystone 

Hide Co., Lancaster, Pcnna . 

WANTED — Uptieual microscope subjects, 
write Rath bun. Box &WL Oelwein, Iowa. 

PERSONAL 

Original Poems, songs wanted imme- 
diately for publication. Westmore Music 

Corporat ion,. Dept. 33 J, Portland . Ore. 

ATHLETES foot commonly called ring- 
worm. ft 3c In Specialist's Three Way Treat- 
ment destroys all germs. Money back guar- 
antee. tl.Sfl postpaid. Dr. Butler's Re- 
search Laboratories. 3«Qb E i 4 th St, 

Oakland. Col If. _ 

MY Success in business and social life 
dtpeuds greatly on a winning personality: 

E ood health: radiating cheerfulness, and 
ftpplncs*. I'll write to Dr. H. H Rudd*n- 
berg, 2dl4 Jefferson Ave., Cincinnati. Ohio, 
fur his Jrce booklet, "My Worst Enemy," 
which will help me attain my desires. 

SOCIAL Security number, name, etched 
lifetime plate, including pocket holder. 25c, 
Brown, 993 Pre sid ent at., B r od 1: 1 y n ,_N._Y . 

song Poemii wanted, 50*60 plan. Bong 
Bureau, Dept, , 43 . Salem. Indiana . 

NERVOUS ? Pears ? Depressed? Afflict- 
ed? Free helpful information. Norman 
Ferngold, Psychologist. Office 15, 22 Am. 
hsrst Bt., Worcester, Maa s. 

WANTED. Original poems, hop, for 
Immediate consideration, Send poems to 
Columbian Music Publishers. Ltd,, Dept. 
33. Toronto, Can. 

WTN Prize money: Booklet — "Hueer-M- 
ful Contesting' — shows how. lOe post- 
paid- Bulletin listing *eoo. ooo.oo price* 
included. World Publishers, 4535-B Cot- 
tage Grove, Chicago. 

BOOKKEEPING . Home, personal, busi- 
ness. *2.25, Popular Mechanics, 300 E. 

Ontario at,. Chicago, 

MISCELLANEOUS 

GRAVE Markers, high quality. Protes- 
tant, Catholic. Bllver finish *4.50, Bronte 
*7.50. *2.50 cash, balance delivery. Scott 
Mfg. CO., 4242 E- 54th Ter., Kansas City, 
MO. 



BUTTERFLIES. Cocoons. Native, ex- 
otic. SuppLioa. Lists. Nature Room Sup- 
ply House. 2781 Grand Concourse, New 
York. New York. 



BUSINESS Proposition real Iverl ny mH- 

Ipped 

glass signs. Write ftprlnfcle, Plater, 2*u. 



rora. autupart*. reflectors, making 



Marlon. Indiana. 



GENUINE "Elgin" electric shaver— 
S 1 .D& — Other Xmus bargains. Catalog free. 
Meyl-ErEe, 3208 N , Oak ley Chicago. 

GOOD Eyesight without glasses. No 
drugs. Results guaranteed. Reprracnta* 
lives Wsmicd Arthur Jacobson, Upsala. 

Minnesota. 

THERMOSTATIC Bimetal . sample and 
price list ten cents. Dennis Plan*. 2SQT 
Evald Circ l e. D etroit. 

OIL Burner*. Design, construction, op- 
eration. maintenance, servicing ail types. 
New book. £4,50. Popular Mechanics, 200 

S. Ontario St,, Chicago. 

COLLECTORS. Swappers, contest lnm a 
investigate free trading service. Exchange, 

Box 425. Detroit. 

MONEY in butterflies, moths. Bee Sin- 
cl&ir Display Advertisement on page 26 A. 

bookbinding Unit that does the en- 
tire jab — vocational school*, libraries, lob 
shops, hobbyists. Practical Low priced. 
Write Pratt, A-5h 4S3? Euclid Ave,, East 
Chicago, Indiana. 



TATTOOING Outfits, supplies, illustrat- 
ed list free. "Waters," 565 Put-tnam, De- 
troit. 

CGATfl-OF-ARMS And crest* correctly 
rendered in color* or black and White. 
Highest grade. Estimates free. Heraldic 
Studios. IS 14 Oakdale Ave ,. Ch Icag o, 

AMATEUR Tattooing outfits, illustrated 
catalog 8 c. 'TPatueo/' G51A S. State. CM- 
cago. 

SWAPPER'S Friend, Ri, Saline, Mich- 
igan, Interest* swappers, collectors. 50a 
year, sample iQc. 

1001 WAYS to Ush Concrete. Send for 
large free Illustrated folder describing new 
Popular Mechanics book cavering every 
known US'* of concreti far the home, farm, 
building, bus: it- ,s and industry. Popular 
Mechanics t J r^-,s, Room (C38L 200 E. On- 
tario Bt.. Chicago, 



NEW 

MODEL 



DRAWOMATIC 



DRAWING 

BOARD 



ATTACHED, SLIDING, SELF - ALIGNING. PARALLEL-BAR 

* 0ELF.rONTAlMF[> UNIT MMIT 

Mwld B Id .1 VflNIMRD OF VITALITY. 

Thou mo dii in «"* by Of tinmen, 
Siliiiltil*. .-tl’flliMvl', r. Itgl- 

ntefh, I^fiLjr.cr* ■! n-4 _ k» i-lTI Llti l's, 
U II r ,! ifl.tr, p-fl h , l i fl n h -W '* T J 
stioi fi*L. Light nfr-iilit 
rh' mi 

'ItOF 



• _ 



ptiif Hlidti hcruratflj in?ii 
j*l, mMi, Puturii CICO^B- 
erllUNG hr«n;< rrLl l,: iE.d 



EaSV 

C^RA 



r 



v 



injiif-;. siTe ajrcui.tCe Mil liilt- biij 
t h i ; |7 ' ' | -,r!c :h bwri-UH PV. WltCT, oil 71 

I* r.V'j KNAIBI-I r- AM Vi IN I’ T*> I ■ 3t S 

Acf'l'il.tO AMU riVELlJ. TilBKtJ 



:.UV 



TTB ... 

1."' it* 1 ' WiSd" 13-Vft, L'Df'iJi" I4.M 

, - ii K ir tb 4 n:Lr?nt vcllul lid aflunbed 

WRI'rE TObAY. 

fiOUIH IHSTftUHEKT CO. I«. D**t PM H HBvCIilitaii 5 L. CWoft. HI 



dIuh noitfler. OtI,« ■■ .■,■- 1 -. 
ir. FREE CJRH L..tk. 




EXAHIIHAYIONS HOH ftALU***A INFORMATION 

COLUMBIAN CORRESPONDENCE COLLEGE 
_ _ WASHINGTON, D. C 




SCHOOL OF AERONAUTICS 

Limited student enr ailment — specialized training in 
metal airplane engineering &nd construction includiu^ 
design, diraftintf and laboratory ^-ark. One year caurne, 
Aiter flr&t ninety days students are permitted part time 
apprentice wnrk actually buitdicg 
planes of three different types now 
being used all aver the world. Fold- 
er giving further information Bent 
upon request* 

1 USC 0 MQE SCHOOL AEAOHAUTICS 
W«t TrtotOA, It. JL 

I CAB HITEN VD;. PHONE TtENTON lit* 




IOO?5 Improvement Guaranteed 

I We build + &trtnfjiht:n the vocal organ-5— not 
u.':lA ciiis ins but bp fundamentally saufid and 

fcnn, n ciiH c-a 1 1 y ccrrcct iiilcnt rTcnetsve, , .and absolute- 
ly ummiTi Jet lo Imprcive any nlhging nr speak mp voica 

a? - r ; •• •“,• , , , riHr ri^Tr.-.nd«fu(TC,|,f* hf-Jf - UPl Irtt, 

| wini Vr F-IY yciu rna row ih* vfifc* ^fu trant. No HUerfe- 
turci ■*■£' i‘-t Hi »*u i> lyiu: under LY ycuf n lanUffii- alirned b v n>r ^ h i 

PERFECT VOICE INSTITUTE, Studio 2 351 
C4 EU tali***., Chh^Kv 



Industry Needs 

MECHANICAL ENGINEERS 



Edg opyorlimlLles for raeu with I'ngiafcrSniT l raining, ito- 
tiLij-rc ymirsoLf by pfepiirltig hsr }Oha S9 F-ugioKT. ^ura'r-- 
InU-Udent, Mart nr Mech.. Faclory Chief DrMt nniin, 
fitui'l Foreman. You tncchanlcjkJ ly emplnyod mcji dob it 
have Us change lines to win promotion, but do hnvc to 
pet ready for jriba ahesid. Write today Hu meTtiod for pr*?- 

Fhftng f(zt thh< n-^ll-pwinir Ciyr«algn. Norf*H(rti|*n- 

Amcrlcan Scheol, DcptMl 45 . DrtH*l at * 3 |h, Cliita^O 



ARTISTS MAKE MONEY 

Find out your ability. Bend name, age, occupation and 
address for Free Vocational Art Teat 

fadaral Sctioalfc, lnc„ u39 Friril Stbwl* eat_. iwinnaapallM, Hilim . 

EARN A DEGREE AT HOME 

Home- Pt'tdy Coiit.im hdinj ia r k^ r te. i In Aih: -■ W.z\r** m . PhUwoBhji Ed'r.itMftf 

ruhlJu 3J r* : i L 1 1 1 ; F*ru jiksinfV, ^ki:-lolup£Y J. t'li i rtldfi, Chftlbh^lP 2 L3*Jd* j 1 ruL Sf-lhMiW; 
T 1 |.'* due;. ; Li» , H-i»iniP-ii TfEiJul|*|j [ A«« 4 ^allbd fetalirtk#; Ai|¥ p J A* rJf uiiuihi; 

Etwir iimJ, Mci-Uafsirt-.iL, |>rn rtirwe. Afr^L^liiraL, AntoiriOtlY*. Nm%h. PMML 

AcKELd.uit g^>sL IL.mLU: KfirMr’tanki r^idiiftriiil HLcUwiiv- iNlikfctu. Mhiari 

HrTt^siL - - a tKin, Aiir C^idiytHUAi^ Cbpisiiciu Etj|tifi!?'V'iiji- I'.'Uu.d^d. L'&MS. Chartcreda 

McKhiley-RMSavelt Graded b -12 ‘3 ^larandoe Ave^, Chkayo 

Gel ULTIEEL iTiinisr- l!n.llii -1 hi-.'-* wdi. MiFtrc* 

L ’i-atcJ Ua N L>rlli * rt1_ n UwM-l HdUff. K >l*L ! >• ' 9-1 

5 * JUtdfJn Mbljisninl, 4 XJW 1 Bitl+Litlrt*. til,** 

u>'i|>«:‘.tirsa iflr V flf ft Kan, rofl-ni knd ij-vt-l 

n j,L%r linfnicht' 1 i..r FKKK ! , ifi 1 ' J,-. fn i 1 *, .,4 ,.••• I 

I I ft, lluwi et-uji' «,n-d »Hri*bl CflVnH* 

L. L. ADCOX TRADE SCHOOL 
Pn,lla«d OnjiFi 

Wlirn irrtiiHff jjieaffl rrt 5 n t ion / , oj)ui'frr AfechaniC* 
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$2.50 LEJAY ARC WELDER 



$f 50 




roir 

MID 



ol 1 1,00, Complete with caftan tip, 
brazing r«li. te assemble— no other 

a Leri from ear bat r pry. Weliis moot JupIiiI.h 



NOW 
ONLY 

Complete kit of parte for 
maktng pttr geo Mine L(Jay 
welder wMeh bus proved 
such, a oeiLRadoiL Too naaodsnold to 
satJofied cuatomera at f2.50 each. 
LdJny tiOW Cflcns Itfl ciiEtomcrs thLa 
ramouB tool (a kit forniatosavti 



1 



, kit farmatftiwnDff 
Bolder, wetdlog aod 
partfl needed. Open* 



our first repair Job 



wlil aim oet pay for the small A ruou m you n bend for this ahum 
tooll ID day money tmefc, guaf&ouw. ^ead $ t.M lor your welder id 

La JAY (WPG. CO., 1347 Laiir Bldg., MinnHpoHi, Mlnnaiata 

TRAILER BUILDERS 

3*ml Ilk f«r mir rmiiiin Ttniltr plain W Lih nil tliD random Improve- 

rncn.fi Iktitmfn fi> frwlnr huiEdni, We supply cvefy tiling at Lir^un pric™, 

Our new Ifllift trnilfr supply cahtag "Hargett and meat conmleLBi La free, 

Hatiwtf Trtilf Enhaml C*..Db<L P- 1 , Til W. Wtiranifii Aw., MJtwmkea. Wit. 

AFTERNOONS FREE 

1i.H- L| ■ - nl inra I'riTB to CauaUr or fa ifl Mert-* t.vjinnii-, V -k nwimlqm till 

B“M" "it liUMfc l-Uim**** I’lan ft*- it. VutlIi*: ttotoUiudiiiE . ■■]» n ■ >,>, .4 

Eyil Crnb tba chaara to ijt into ft biw*. >hila if. nt.1 1 1 avothtju-wiEwI, w rife 
,-m. ■* j 1 11 dlilq cor a : ■ ulnar t fc'/tv^n (^\ iLuprisj?, 

S.T AWfORQ C-Ot,- 13 -AL^ 17 B 2 BftOAp^nV, NEW VOUK 

pH 




Monument 



s 9 



r.rnul ri# MiHtila Hl*i> fimniif, Fe--.- 1 edtcrlrif 
rtfliiircd, T h--'U «n nrtrs <, r ( uiti.«Hed 01Si"MB?r*- 
CftlSltiB lu 1 i^ernpEiOa. 

U. a. M4NBLC 6 GFtaNITE CO- fl.18 On. rj. 



Erertcd if 

Write for 



Fin. 



far 

FREE 

Cdtoioa 




JL mi, ITA LI AN *** 

AccordionS 

Laitflt Models — Buy direct from 

factory r> rre s< ntativc&t towest 
WHOLESALE PRICES, Save 
One Half, UaecI musical instru- 
ments tali an i n trade. Write now. 

ITALIAN ACCORDION MFG. CO.. 
323 W. PolkSt.,0«pt. P-9 Chicago 



New Electric 

AUTO MOTOR 
HEATER 



Overnight Sensation! 

tirculitn Wafer thwiih C^lndfr 
atfrch at iso 3 TnattfatHrt in fub- 
Z#r* WMltWi Strip,. Oil CorM«>linff 
— Anbm Summlrtlm* Startlnf, 

BOLD MIKE FOR 

AGENTS, SALESMEN 

liMrr'i n [hviiii.i ighty bvfnilnn, (Ik Li l- 
»'i uiiMii-ph w| v rwjviwd hc>itinz tn.- 
iin*n -■ -In ■ ■ 1 . ■ ■ h j r, a Auto Mut-w JL^itnr 
1 */ - I -I bj inLiLiuhi au nnxihwbtn— clrriaa 
5 i'ii ht, Fj.i ioiul oppurc iriii'i I,.- inxkr, 
Jib', MONEY quirt. IV mo i,.u 
id unilat]f 

Heat Applied Inside 



IfiatCud 'jf rilifllvlnj iiCaL Jn nSit TaiBiKlii iictl 
► *> to mitwidc iH niratnr, Mrj»p-]|rri 
<■*•*.«* lint n .lCc ! I I In K»o|r.w icrt.i 

un'u bluti 1 1 (u rift - 1 fin I it rnm iM flMv tlir^^Ufil- 
cjiiE rsaLire* i*t Lin fi-ar hLark. ( Jr:vt.« up iTfiirir ■, 

drtjrni'fu I»4 q hy Mmply i>l 'uiiru inln 
en? AC r*3 L I • 1 Volt clectrii lull! 
0*11 Ek-1., CiWljdNre k.qpE WriFdn. OJIi WOb'l 

c- iIlephI Chi ^urH ^uit-kLy at £r»4 tbimL 
(1 £ iLirlur buitun.. 

Amazing Opportunity 

Motoriild aT?rji pSietb *^iu!( Tuf S-toto - 
Host *t rariiarkiblB to. f rw+. Tli*^ *d- 
fnijif liMM", ■L.Kuif Hill nililr— l fffl 

i|v.n<r>;n :!■“ i.li . < 1 -r in,, t- . - ! i-nf nr. “ wiifrlt 

r S.Eili"Ji:t i, Lhi^I 1 ir.-r'- 

n nti^rH Mm w h-> .nut il EG >1 U S'K’i 
ulL “■bnl-rr “'""ii* qni"’k br "-"nnaiiHinikl 

t'pj[*q«r i'.'", toTFitory w.mrf 

.Vii.ii rui-Ei u, 111 iliilbxk yinj? W'rJcr. 




How It Hoots 

ITaatrr cqniLMi qf ruU nlti'M'-d to ihr 
w.mia -1 iimtar jai-kev CM Li bcatod h» 
lu'kl sh.hu tlarirK eLriksnl t'qn- 

.Uiliai |j| llr [Hr.ri . VL !, tvl ktaU f l- 
tmi.lL,, .1 I Li lur<4d out ill i-ihlL til. i Llr. f 
riicm lor iu<ir« 0 'Dat ^.iiT*-r Warm i»r 
iti tylinderF kejji in rnJiihpitoji fiii- 
]x.tbtin by UieruiuHBj tUtijn ai iic.i|. 



flTS AIL CARS AH0 TRUCKS 
EASILY, QUICKLY INSTALLED 



DUDLEY SMITH, 




Big Now Field 

"Tclevraiain rtady tar hwar", ■‘OV" ntlLn Ku 5,1 
I I v-t _ Trinimiltf n to blanket thr m ■ - i , L, ■ . I 
viaBd irvavica of HdIIvwdei 4 Stan . . . Id invade 
homn soon, l.^ani all 41 'lriTut (;]«• n*i 1 : 1 1 : ■ - ■ r iy 
iliarisrt'h, thi? new riTHrMirtunltii-i fnr LrnLni'rf mrn, | 

Get. Lhe latrb-t autrUi lib furi> m»i btnCRvr the 1 m. r i il intiiiiri. 

It LESSONS FREE TRIAL SMdN MM y 



SENT ON 5 DAYS 



Pay Wo C. O, D. 



Write Lmlay FiPi*I my IO lehiOlTA • fully illustratf'il with flvpr 1 0L> n-l?- 
[urL'h, rh.trL^n lablfti, dLi.ipTOntol VVUI Ih l maL I s.-rl \:,'i 1 Lnimol lately FRKK 
and rKiALjjuii'j fur Q ditVl- trial. EaUhlnc Hid lOhaiiitK, Jtluily Cicni, 
ntc liuw -rnrh lc-. L -qj] is, filltd with Tafts , antfi-rDsL, I iir 1 , tuisy tn f. r ra^p, 
thLntto ynu v-ill I -f rnnacc-d Lr> knqw, Ir-.irr, nl3 ILif-n^ IG 
JfpLli~thpEL K If ytiu lire i*..t dclt^liiDil ro-mrn Lhf iDusima wlthlu Over 
Hidjh and pnay nnLInn^, ftr, kr-rp tllfl-sp ]0 l^&Bdns ami !«>' nnly 10 
Y*«l» I'Hfh fnr Ifarai. Van ]»v(" cvfltythifiir ic zaln »mt nnthtne LQ 
IifMC, mj, i^nLi? f'ir jqjur 111 Ld«i«itij 3 (JJI fr^D [rl^l Ltnjiih — nmv — while this 
low InlYTHlurUnry run" oJTiT htol&r U W I V EJR 5 AL TELEVISION SYSTEM 
Pf TtitiniitR, UtM£ AIJI-A, Kaiw ns City, M,,, 

H'/ttTi IttY-iting plea-g# iJirHfi'on poj) ulftt 




T f i tTj VfcLUiBLEl. 

6UCALETS DM YiELPINcA 
GltCi. PiU*S \ 

THE £0UP0Ni TflBkV. V 

1 \kiW li flvrfi '.1 j-yAl 9 ia , q ' 

p^pr ftrrf* ifl Arc Wftffwf 

U I^rf Wfi/i/rf Cafofof 



tlNttfl 



BmP'YQUR*OWP 

Jwi" iW^I* i*Yi '•*■" / 

j. i. r» H i m.h, BMl iP 
4 . (..Ik-l Jnd YU Yli 
MHti wl.M «t,Ml-Hn. J 



. 1 r r 1 l" lll'j >d 



30 DAYS TRIAL 

AT HOBART^ RISK 

AND EASY 

>AYS FUR itself" 

TERMS 



Nru 1 lm,v prlr^s sinks EhSs prnfKahln. vrrlilLdfi aertlep available 
in tvorj-tme. Openn ilium cli hi a jnln Hint rurry real 

nrn[l(. Hajari Wfiilers arc ciialcr Id opprutf, f he- 1 ■: tr , cLtofio- 
lited iff brlnx you rjualJly neJiilnz huiltieRS , - . cvcra pmflt* 
Will pay fni viebicr ‘wStliod! evptmio lo 1'oti. 

NO INVESTMENT TERMS — PROFITS PRY FO« IT 
c^nmj^h arjcl HarlpR. pikisLIile u j[h ilubarl ^Vt'ltlcrs anakd 
It easy In mm iTlthom rajitiimr, Yuu can ertqi mil i< nw Htiliatt 
and liiwr t'lUrt'lmw it without lus*. C«upQn hrlnjja detail*, 



HOBAHT BHOS.. BOX M 19 . TROY, OHIO 

IlcnUrmen: FK'nd 10f iPifwmutimi on f 1 Build Tour Own Wf-ld- 
$r ( | Filcetrlc Wt'iilrr | ) 35 Day* Trial. Edsy Trim 5 

( S Ben to I Plan. Alsn sannl me free heafefl f‘vd rber-itpiL 

Name.. - 

AilJresa 
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ta HKHhiaff to your stump — 
strong, cool, neat, imnt^ Easy 

K ymema. liracra ior all de- 
mldra. AEcnf* wanted. 

O, BUCH STEIN CO, 

BIO 3H An., 5a., (HINMtftHIS Man 



START 

$1260 to $2100 YEAR 

GET A 1939 GOVERNMENT JOB 

Railway Postal Clerks 

Railway Penial Clerks pet $1,900 the tfrur year regular. being 
jnaLd nn the lir?t and fifteenth of each month. 1-79.17 t'lii'h 
pay day.] Thoir pay in flutornnEjrftUy increased yearly to 
52,430, Advance may be had to Chief Clerk at $2 h 7f)0 a year, 
l 3112.50 each pay day.) 



Travel On 



“Uncle Sam’s” 
Pay Roll 



1 Days On — 3 Days OH — Full Pay 

Railway PijatnE Clerks on runs usually work 3 day* and 
have 3 (to vs off duty or in the same proportion. During thin 
cifj duty their pay enijtimiefl just up though they were working. 
They travel on a pajL? when on busmens, When they s ruW tld, 
they are retired, with a i>ension. 

City Mall Carriers,. Post OHice Clerks 

dorks and Carrier* now get $ 1,700 the first year on regular 
and automatically Eneroase $100 a year to 32,10(1 and 32,300, 

File Clerk — Clerk 

Open to Mon’— Women IS to 50. 
Entrance salary S1200-31440 Year. 
Appointments a* File Clerks and 
Clerks in the Departments at Wn4- 
tagtoh, 1>. C.. ore made from thin 
exuniiriatinn 

Many Other Positions 

Many other fjos its on ? are obtain - 
flbit. Those wishing these imrurioriR 
should 1 1 1 mkfy at nucu. 

Get Free List of Positions 

Fill out she following Eoupnn. Tear It olT and malt it today—" 
now, at on re. 

This hnvEwtment may result In your uenhig a fitu-pald pr P vern- 
menl- Job. 



FRANKLIN INSTITUTE, dept. F-173, Rnchcfter. N, V. 

Rush to sue. uni ire! v free of phariju ill ,i full dtwWifHlon of 
IT- f*. Dovernmem Jobs: i2> Free copy of laitistruird 3 2k page 
book "IT. S. tijjViTtnnCnt Positions amt How to Get Them": 
(ill Mst of H, s uovernmwi t Jobs: >h Tell use wliut to do to 
qualify fnr a V. P, Government Job. 



Name , 



Address. M 

Uie This Coupon Before You Mislay It. Write or Print Plainly* 






INVENTED 

ifl£s Gbuwfrujl 



COOK and HEA 

Id Touir Prestffl SlavB cr Furnace™ 

HflTTf lt— No Drudfleo, 

Dirt or Ash«f* — Mure Heat 
Quick at SMALL COST. 

OVER 40,000 SOLD 

Beats any oil burner ever potion nut for Jew 
eost, per toft perfornmnfe, nurna cheap oil 
a new way, without pre-penertu liii? or ctrai- 
usnu up. Quick In Erase heat. by si mule 

Tutu at Valve. 

30 DAYS' TRIAL 

Prove ns effleleney, 
rQttvenienre and eco- 
nomical operation. 

Write I m mediately lor 

FREE BURNER 
DFFEflTO AGENTS 

win), will ftneiwarir^Mi *-i: l '_LkD ordr: ? W'^-Ho qukk. lw Br-s tr lii?ur 1.7 ir.nk* 

hlSAL JUuSEV tisht n.-w. Njia i b 'iT lull Uinr — jiim> If pvilcinl 

UNITED FACTORIES, A -751. Factory Bldg., kanui City, Me, 



A a ENTS 
Salesmen 

BIG MONEY 

r HU«r 

■[isrxiH • -I i-yi FiliA r 
KfNUH iif rum ih.iji 

T. nil r nniSn. !“ j. n 1 1 ■ I i 
lini-i.. : FREE in 

5 ,-™|T|rr^. Writ* i:* 
nij»r (w -ryA’-r, 



Quick HEAT At 
Turn of Valve ! 



BS in RADIO -TELEVISION 



Extension and re-sidcfil training in television* aviation anil police radio. 
Let us tell you bow we train mun. St them for good jNbha. help them *et 
' to. Vfrita t ot catalog. Affiliated with KM BC. malar networ k aEation 

dress MIDLAND TELEVISION. Inc., IBM Fnir fc Lift IMl, MunGItv, Kb, 



fi 



and N SUPPLY C 

B*r§*ki*— Mi±i wj , S ;«« G«x!v Fi rrBHTW, 
Clodtfi , tic Son J 10^ for (lev* 

to£, (•!> be ridecofi C<1 fust iDfdfr, 

fli IN Supply Cq., 4J7E Uitcr St., Fjc£ao«id. V*. 



FIBRE LIMB 



RUPTURED? 

Get Up*to*Date Relief 

Now you can lough at rhafinp; Itip-HirrtpH ami binding 
bells, yet. do hard work safely sviih the amazing, 
modern Clnthp, Poaitlveily guaranteed to hold, a con- 
dition absolutely necessary for fHvssjbJe lmprfis H ement or 
recovery, WATER-PROOF. U'rar it In bathJ Recoin- 
incEided by doctors, Made ^pwially to Ht each indi- 
vidual case, yet costs ho little. Write for FliEE 100- 
|va(te ROOK and lilieral £50-Day Trial Plan,, togetlior 
with endorsements from grateful uatrons in your 
neighborhood* No Obligation. Address: 

CLUTHE SONS Dept. 31 Blo«mnelcf r New Jersey 



BE A CAMERA REPORTER 



MAKE YOUR CAMERA BRING YOU A 
CASH INCOME* IntertitlnA, Easy-to- 
I yearn* Spare Time Course Prepares You 
l‘"p r Escft i ng Pro (vision . Ea rn M oncy While 

You Ss-tuOy! Camera Rcportiae, Piet u re shoot - 
I hk, for woTvfl of nows pa pc- is and magazlnca, A 
hiK-h pfiyiiu ■pixiles^Lijn that any rnan or woman 
c-:rin tutor 1 YOU NEED NO EXPEDIENCE. 
Ymii Ji-nm by doing. Tasopc’ trains you lura 
Bon! fob. t m can work 
for • I'U rr-,- 1 1 , modem 

„ f i : . ,i ; i ,1 ii cl u tl 1 n g n alu- 

rai colot photnfLmpUyl All c.^utor r'iimeras. 

Low tost i j<iy l*u.) inert Plan. Wrllu Off 
Bc-uoiifut Frfc .1 J - Pujit. Phiitti- 1 IEliu. Hook. 

TASOPE' SCHOOL OF MODERN PHOTOGRAPHY. Ddpl 7U P Jturwa, Mu. 



NO EXTRA CHAR SC 
fur a abort Cdutu 
In Pholcurspblr 
When taken with 
Our PMQTO-CH- 
GRAVIHG COURSE. 



IViifin. writing to n rfTT iitCr.'i pjc nsc m cut inn /'ojwhj i - jlfrcfinnicff 
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II ilh an cosy play- 
Conn band in- 
Blrumt-nt. you can l>e 
ready for band or or- 
d h e h t r 11 in A l ci 6 
weeks. A -buco road 
to iwpnlarity if you 
atari on n Conn. 
Choice of the world 'a 
I? reotcst nr t is La-. J fa if- 
olftccnt tone. Many 
exelasire f-K-aturcw — 
yet they cost no more. 
Auk to bit-G tho marvel- 
ous new mode La now beinji 
diap Lay ec3 by Conn dealer®. 



WRITE FOR THIS 
NEW FREE BOOK 



Hunie trial. Easy pnymeTihs, Writju 
ua far frt'M bud: on wh.trbovrr Irt- 
Efrgmeat Intents you WioSt, Men- 
Lon itifttrumfriL. 



O. C5NN, ltd,, hi conn BLOC* 
ELKHART, IND. 



Correspondence Courses In 

RADIO j-d ELtORLCAL £N 0 IN££RINC 



LOW AS 

s 25 






ELECTRICAL £ HCJHE ERI WC. Cct Koud gTftiq'i nf wld* rl«- 
IH.-Sl fii'M. Vvrturid^rKtsnimLIe. ‘fhwiymiult rai>-. 

radio ENGINEERING, Burn m i.:»< ■> nnjjii. f.wWlr mlJi.j™, uhclMicrtH* 

Tt.i inj i tfij t-r, In- ii p^ T =i^-v'ii- r. -ii» n., r»n] VffffUUn tql** t»rlink:ipiTi Tu^O 

UNIT J'J&. iiitfipr *oijri#. IMiTTf'H p«vnn'nl iil»N- Ern'W | u | *'ii'i< fc-' 6 '’ Isrniiludi 
rnrr Wrsn hr fr« N.riw -f rvlwiij ihiiJ-.ti, mudriit niiiiMirvN. etc. 

rnbL LINCOLN ENGINEERING SCHOOL, D*i 121-n. Unuln, Hilir, 




BE A TAXIDERMIST-* Learn by Mall 

Easy homo hysons teach you (fuk-kly how to MOLT NT 
RTTto-i. ANi«Ai-«, Ft s m — t-n TAM i.kATheh, Ft ilk.. 

aavf >thur liuriii rir Iro^lUr*. Have a Twmc Tutis.i'u m , it's uiruunaE 
TBSiiilrrm^ Im wNiiterful, ITX. A PT KASTTtK lifnmy Y MONTY 

M AKi:n s— 1 n v ic»t i gal el Oft IMb fclr*ti|?v FREE. 1 BtHJK. 

EXTRA MON EY t — Bum m luux t|.iare tsiur. SfU 



your iru>u.nLj<: :mr| il,i ivurk fur 
older knoi-iifiinpn. HUi dents it*|i*'irt $ao to STfl mvi 

iciOlfE i«®T ‘moutli. HI# rlrmnritt. Finn prlrcj. If yr,Li 



6*11*5 ii 
scarcer- trery 
! ii i u ; i ■ fti L'atii-e ' 



wnnl NT. At, VRuFTT from np»if (I Err? W Lt IT E TODAY, 

CDCr ROOK ~ ’■'ll’ tDO Dhole* of wi I a guntr, Tclli uIhjLii I nvi- 
wwvn dlprmv pntr How YOU can Itirn, «»Kr, duirklv. onj 
INHflllll F.'hor,]. HTJl.OOO UUdlillfl. — — STOP Ihl* )KinuU< sn.iL TEAR 
OUT THIS AD Now as a rr-mLoilfr; cfir-n uriS**1 FPt (TlQ f»C thunk- You 
Will tie dffllKhtnt, A MAZED. RUSH JWIIIl Of Itilrf and team |uiw 
Ni 1HIY# merit l'l!N. FASTI NAT I OK, FkOFtT. Stale your 
North WHtcnt School oi Ta* id ei-itt y . D«pt, 3371 Omaha, Nah. 



A "ne 



W INVENTIONS 

< Continued from page 33 A ) 



.u 

UTOMOBILES of the future may be 
fitted with a movable top adapted for 




being attached ad- 
justably to the 
body for use over 
the rumble seat. 
The top is ar- 
ranged on rocker 
arms to permit 
tilting forward 
and backward for 
proper operation. 



A SOL AH heater which absorbs heat 
A from the sun’s radiations and puts it 
to use for cooking has been patented by 
Dr, C, G. Abbot of Smithsonian Institution, 
The sun’s rays are caught by the apparatus 
and used to heat oil The oil, in turn, heats 
an oven, boiler or other device. 




IT ANDY for the serviceman is a combi- 
nation flashlight and tester patented 
recently* It is con- 
structed so that 
the lamp circuit is 
closed when the 
terminals of an 
operative lamp or 
fuse to be tested 
are brought re- 
spectively into 
contact with the 
casing and with the contact. A sliding but- 
ton controls operations of the light and 
tester. 



1DRIVACY for the automobile occupant, 
^ as well as protection of the upholster- 




any si£e aperture des 
portion of the shade is 
ward, out of the way* 



ing from the sun, 
is provided by a 
window shade 
that may be at- 
tached easily. The 
shade is closed by 
means of a zipper 
arrangement that 
also permits open- 
ing or dosing to 
red. The released 
then folded down- 
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NEW YORK 

ELECTRICAL 

SCHOOL 

Opportun ities 
for Men of All Ages ! 

Every phase of till branches of 
Practical Electricity taught by 
Actual Practice in America’s Fore- 
most Institution of Trade Training. 

Special Coarse in 
Automotive Technique 

Day and liven in £ Sessions Open AIJ Year. 

HVif* for FREE Root kids. 

Visitors Welcome - 

New York Electrical School 

44 W. 17th St., New York City 



BE A TRAINED p 

AUTO-DIESEL EXPERT-*^, 



I’Rl-T'AKEJ SOW Ter rich n^fW'!* of e-ppnrtnnitj En this foot, 
kttiwin* ludflatTY, IHmel-Trmum] n«OMl for trods*. 

tiusfeji. tfwc-ti-irt., fn mi nr 4 htrhthkM ptaiiH. Pr»#t|f*l, 

IK B«n.JiJ |n 
I *-riHl trn 



■te-li'siti friini'ye pS*Ji irfferu q-nct wyY t*> *rr>!-il 

i' erufttable Hutnreiwir brudiieo-H of Jrt-ar '>* 11 , 

r. |>| lh„ piOiteer ;mton»0!i¥e humii-Mintf SChOOl. 



|f*y , nf p-l 



Writ# fujiiy fiif ftrv ALfTU - ar,iJ p*ir-4ft-jrtl4l- 

IfcsJTJ tiBrt, 

MOTOR INSTITUTE of AMERICA 

4$5 4 Broadway, Ptpt, A-tl, ChicaEOr I ll-j 



^ AT HOME 

EARN BIG 

MONEY 

■ 

SEND FOR 
FREE 
BOOK,! 




ELECTRIFY YOUR HOME 

Wlnrj Plant a f> ,r Llcklsi, Puww, Eji-Ma. Sunil 2!S<- lor 
Si-w Copyr ir'h»i| BDCIh With OvL-r Kill l aclM, iilaouL Wimi- 
ChanTer*— rw|w , ll I’KS — rj Oi i o rjilshra , IiicJlhJJmU i • I ;i r: h- tor 

feutUnus or 3JJ V I’I-iuk. An*, worn .ill qwittmi, 

WtSCO. 450 terminal, Minneapolis, Minn. 




ANYONE TO 

ILD^ 



I- - L>- ki ss-JJ I, FIJI", 1,1 ucrillj. 

■ and Bopp]^, Works instantly 

0 It ANY Lil-'Ut Pwfktrt. Dots 0 
tliDU - a nd arc d out- re pair joiih (it 
umn i.i rip jy LovCffil on Bl-gini- 
n um . J ron. f t co t and ot her nieE- 
fl]B. I rad n pa nan bio for Aatfl, 
Fender anil Rod? Meftairs, nml 
hum-/- repairs — phop, factory, 

1 arm , e-n j.rl :: h*t . jai, K,- r r flhfiet nsrl- 

■I . rfLifil i,Ar-d bi--rr > ra. ATiycne 

r.Ull-jLki! in prt\ i*\iUsl E>IBitfri- 

efic-o with war rimpl* Infltrurrtltiiufl. 

lO* DAY HOME TRIAL 

Wnlc At Once {,,[■ tJpecjuL inlrodiw, 
lory ]>• wr prk* OlT#r , Via ran try 0 
m E 1 i- Torrlv far 10- Onyi at 
OilrrHsK. rjfffirtdne ihuintelr 9 -ck 
hr n (■• fl riy ua to intrnrtiiee It, Write 

ELECTRO -TORCH CO* 

zei 1- by MfchijtanAv#. Chlcauo 



3in| I; 

ELECTRIC, 

T9V®/. 



ENABLES 



MIDWEST SALE 

fa era nr- ra-You! 



PUT THIS NEW CHASSIS 
IN YOUR CABINET 



lEfli'hlil 






SAVE UP TO SO*. 



TTKttE it E* — tlie greatest radio 
El value we have ever offered, 

A big. powerful, new li-tube 
world- wide Midwest* Why bo 
con tent with an & or 10- tube wet 
„ „ , when it is so easy to Install 
this bis, new, powerful 14 -tube 
chassis in your own cabinet for the 
same price! For a little more than 
the cost of new tubes, you can inod- 
erulap your old radio and g-et excit- 
ing world-wide reception — during 
this special *&le! 

LIBERAL TRADE-IN 
ALLOWANCE UP TO 

*Afl OM YOt,n 

■ft | OLD RADIO 



DAYS 



TR 



IAL 



EASY TERMS 



, „ , v> ti ynu it Jilf It fn oa the hcaulifti] 
17 'tiilHi n-bawl XI cufel "II" rorunle afsoviri 
lific. Tell m t lif PiaKe (nil jsrc of J‘™r 
pi^iifat raillo. ao we rati iteiersnino how 
ntm-lt "n ulLmr you on it New TiJii' ■ i'ay- 
mpiit T’lnit in;ikCM It ms ter Ihan ever in*fO<r* 
to fKiin a Mliluml. Mhitwisl mates ii_ radio 
to suit every purse . . . S-ltltm in 17 -Uitwi 
r. - hi: rid motlel a . . , and priTe* (tort »4 low 
he Jlu.tl", Ahfolijte aa t Isf act toil Jluartfl- 
ti'fl on n tndtiey-hnelt IniHla, Write Tor 
FREE J 33 t> mtnloe. 

Afitfit'i'*! Pd'h'oA arc seM direct fr»Tfl 

the factory— not through »tQT?-* or r imlers 



Dept. 1 E ■ QD . MIDWEST RADIO C U RPORAT ION . Cincinnati. O. 



MIDWEST RAD ED 
CDHPPHATIQN 

Dept is cm 

CiniionAO. Dhi* 

Mtjul me your ut"*' 
rj'n:s: r.d^ing, mm- 

p-Lflp deLoii-i of iijiIe 1 
lltK' rtil LfO-Oay FRki; 
TJ'Ui] D-JftT, luselorj - tt>> 
J UU , VL'llOlPUll? tu-tn-ns 
filial ms -lHAUK.Iti 
OlfBT. 



Mum*. 

Addles , , , 

Tom n . * . . r r Htufu 

LWAi^itl* Makv* Ka*y Lxlca lUticMfy. 

Ckti'k licn. L i i fur i If L.i 1 3 K . 
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MAKE YOUR OWN PHOTOl 
MlAHGtMeNTS LEW AS 4t tun 




t( yrar o»a pirtUf#* kIm— fcira Timiiey rulArce- 

lar CtbtTi— At llfrirv?. Lh. CBlt .\ |wi U» Tlrf rOfl>Lfl( 

WjMllBK pi Blurt* 1 JS "|i!L V.i." - niLLifiniStK — nn Pt^rrlrbH] 

1 T'liu* ir.-u. * fst Isel.r Pliiro* HBrtrue l'-7D. L^-w 



Ehlufte : 
racTit* 

nhd iiiu^.-iinc f i.? r _ 

jifriLul. T1 ttrt into iiv lutt -^cjiei- PiLTily nuj™t*ai 
tiHc-i Ini-lLrile* N'Liirf-O >™nipl»le hl«h*Eual.lr ktii, .-s-.rJ„ 
Prtt*r. K’n-iknui At* tfl huy. Wnttqmrf 



sUi# *nil njiiiih 1,1 tirital pdiwr. 

f-W *p*vJ j rlrr.uW. 



H LJIUC O MFC, CO,. n*pt, S-5JS1. Clnciunall. Ohi». 
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AU DELS Carpenters 
and Builders Guides 

4vols.$6 



tffilda Trad* Intarmithn 

fur H nsfiwi-H, Ju.it- 

tn, Fl i 1 1 -J i~is AEu I i_lil li' «• fc-iuj 
aH_ Woodwork nrn, 1 lit*& 
GuSdcB |ti™ jMij thf> aJi'--r!-cu 4 
fhjc-r :"LtoDi ti?u w»nt — 

icltjiil&C □iimodi, ideiii, 
pj |illU.'U, [ih ib*. ijritduii iji! 
rni-npy bW.iif a JJCMlk h*. At> 
En-y* pnfKkiLTe «QTK !ll[ Lji J 



■ipgir^ptk* Bhd tfuife-al. A 
Quick rfehr^ivM’ F>t Li» HiutEr 



Inside Trade Information On: 



wrj-IttT. Carpel her* fWTj 1 - 

whfist it* iMinr lL**i* Cukka 
*i a J I '-I rir.( lO j 

W-^A. ik-t'-TT Week pad tol* 
Ur tor- To ,«l 1 bit ■.**' 11 . 

far gimpto HI 

In aad snail L to ] J vt - h 

PON t*H™. 



II ovr to i 4 *e tins sterol flmian* — How to fito sod 
■awn — [luw to build liirnj to nj—Haw to uno » 

ItiJ Irr bos — 11 g (V to u.va tba cltiklk Umr— Jltrw lO ILP6 
rules dud flcuiC^fl — -lluvr Its lli fit, -i? joints — t 
pritbrnniio — Sulviuji EflS'l'i AUntt-ion ptoHf-rps — I M- 
timiHiJUt (KrcisiiLb £>f tLmtpCrg — flow to »ri pinlnra 
urid sill*-— Dow to trisnifl tuvi].ii « unci roof* — H hVw in 
Mtimsfc* tOfttd — il«W to bnaltl LiGdi«:i, tirtrnn. (fr- 
btmflBloin, cto- — HtoV to toml and df&W 
pllllts — l>r:iWLnjt lip nprciLcai tanr*— ■ 11(1 w to 0 - 
tnva.tr: — I Low to HJd Kttigip 12, 1 3 And 1 7 toi (ElD 
■trek (aiiuic— -IlDir to Lmtld bcibita nnd BtafToldB — 
■kylithtB— Htlw to build Stair* — How to put nn 
intortwr trinii— - flow to Enina doom — i tow to TalL— 
lay floor* — ilow topa-lut. 
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THECK AUDEL & CO., 49 W. 23rd St., N«w York City 

KIn.lt And*!* Cn-penUn m:-l ftulMrri OukltK 4 »'Ib ra 7 dmi" fru* «rl*l, If D.K. 
I ml*), mink *1 In 7 had FI iWJBt.Hr nftul *0 ii guj, UtkcraiH 1 will rttism lfa*n>. 
Fit uVtuhsk*ji uiiJtdi 1 >n pLirifit. 



Addi**p. . . . 
Obpiisuii iun. 



R*iin<.i ti. . + 



r.3J. 




GOOD JOBS and 
Mighty GOOD 



Do yti hi want tfi earn big money? If -to ]et us know which 
of the fidloniiiR trmles yen [ire Ter. Von karri l>y lining, 
PriK'tiecii work. Expert learl'ier*. Low tnllluii. Personal 
attention. It will pay you in I ti ventilate AT (IN PH. duat 
1‘heck (he ctMir-^a yniiM like to take mid luaH tinlaj*, Vcm 
vvilr revive foil tiirurmaLiun, absolutely without coat ttr 
..Ii libation, flut don't delay. 



Check the Trade You'd Like to Learn 



□ Complete Auto Me- 
chanicB (including Die- 
sel) 

□ Auto Collision 

□ Metal Finithifia 



Electric Arc and 
Acetylene Welding 

□ Spray Painting 

□ Body and Fender 
Bumping. 



Aik about our M *Pay After Groff uotlen Ptatt ,w 



XaiuL- 



Address 



Af a ri t he abort' a! orze® to 



MICHIGAN 

TRADE SCHOOL 



Wri U' for 

FREE 

FOLDER 



3758 Woodward Ave. Detroit, Mich. 






- All'Purpo-ser, 

ELECTRIC ARC WELDER l 
1 iN YOUR SHOP 

TEN-DAY TRIAL 

Guaranteed: 10 Months To Pay 

!^r>w, tor (Irnl time. It, i.s CAST frit- every invfnlmv Ikhnnlaty, 
Mru-ha|i«p|* owriii'r, pintf!'. rcp-iie sIh^ a?>i.E faclrir^- lu stfuni 
;i sytilpIvLc Wn'MlrLff wrvnn- fm- n-inruifariu m njr, hVitotolim;' 

. " -rl in i n L-i I j ii r I'lJimr run --Bt*. licuv-ynluly K^-cIrlr Arc 

Hi'Mt-f — t *rvi mwn,w L’jilt Ji Motl-^l I an* f!v— ynsifs for unly air ti nliiv] 
El^h I'lliricnry > iC rttarhincB fonIJiur SSAtJ.fXi SJ.urJCi 0(1. M L.’-'lti 

IJJ^tols Hrtd ulln}-K, filx hvali ]wnrl|a- thlldl? fi*»m Itlkilrini 

;Ul,:t “Sfht shpfL metal to motor MiU'lts acid lu-javy ruUnits. ,\1.mi 
imt! for wildcrlE-.k'' o ■ i • | iira&imf, 

WORK$ ON uo on 22Q-VOI.T A- t. 

SLtitpi,- jiiu« Inin i i u ,# 2 JD-t-nli. a, r. 4 -i f l-btIc pjn-k*y.. 

LoBUk uialy fi'w fH-iiiiii 1 * an Jumr to e*| k-tji i - Anyultc «nil uh^ I >■ 
r " m,s ('.Hh|»Lr1e with elt , c’lrcnli‘ Jintp.tt-r, wrlrtlnj; riwls, full 

liki Lnicl 1 <iOh, NuthLssc cl no (p Ti-Ui', FulJl 1 yOur^i; sited, 

WRITE FOR 22c A DAY PLAN 

5-tofi Llirowlnji tW.S.v pnaKLat I'M yesLir own w -■ I >1 1 il-LT- OPT ^(■n.iH! - 

iuii.ihI 141-,-Ik athstis ."ill ‘il ,’■( 130'FS 4Lnd plug. Wnie tetri nr I 

COMMONWEALTH MFC, CORF. 

OriBl. 8-SI 420A QavI* L*r1h. Cinttonatl, O, 
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DO YOU 

LIKE TO DRAW? 

It's caiy tok,m whcri ItKswn it* thcrF^ htway, 

k. r. w.QA r; errs tor er -'ROPIivt." OILS. 
TER fiftLLU who dnwi ■'OtCK TRACV.” 
’’LANK" LEONARD r 'MI-eKV FlMN" ;in,S 
many Hither rjiinnui. cartoon LoU ami oninJe? 
rLCil.i tirtl-fls Jr-jiru.'Lt Row in ilrm¥ tlufiru; 
lliflp (-IMF* lime by falLowinr CARTOONIST 
B YAKS' SIMPLE, EASY, ' ]si:Xi-i NsTVk 
COURSE, twnil fle lit jitniiLpfl tor full el l-lh.11 a . 
THE W. L IVAN’S ICHaoL DP CAhTopnINd 
S 31 Pri»»TiiFr >IH4j, Gtoveljoit. Ohio 




STUDY AT HOME for PersutsaL 
Success, nnd Larger Earnlnu^. 
years of successful student i:uJdane« 
assures expert i net ruction, LL, 0, 
Uem'ee RWArded. All text matetlul 
furnisbad. Easy payment pifin. ^nd 
for FREE BOOK — "L»w and Ex- 
ecutive Guidance." at QtfCE. 



Am ERIC: AN EXTENSION SCHOOL OF LAW 

0«pL R. TIT N, rwieMgin A**.. Ctiicaqo, 111. 



If v-ill w.mc. 1, v 1 1 *. nil | n* I c. .ilr 
[illtnn jijL-jI ur luichdiiii*, ifOl nil In 
It ilvvhj' -stjrl hy iiih-.I'tI ny, j kei.a'w-'J - 
rdtje- nf n-tfltwSufttCi r eMtl^TKlhh*. SC-- 
MabitlSly In OLKhiE^ ii.j 3 .nnH. of fnn-tr’i, 
"Prrtdfi’aiJ rhlw" niBhss it 

II v*ry iW? to Learn. .: : .• n liNtnv — S l c-jal.nilil 

(Jr write tor rlrtulir on all OKorttortl (viuiniy traLt- 

thgmpwB AviAtlOH Pukr*. , B ’s 2*. Wo:«-1w I».! 0-»rni r h. 



AVIATION 

Elnn Of lililrNtPs, 
k'lr. Our tCXltNHjh 






AGENTS I5S SIGN LETTERS 

For fitore Fronts anh Office w3[irjo»s. Anyone csel jrmr 

IbetU OB- Free H£JiliiHSS. Liberal Ufler to uuncral agODIP. 

METALLIC LETTER CO-. *36 N. CItH St. , CMoago 



Hi’Pi eFcnla \ H year-s of f.pfitr- 

i.i i ^fllLnic oxticriunce. Ha® 

.n-Hintr plaits: money mak- 
ing idea* ; over WflO World 
Wide b-artraiH&E 2BD (iaueS 
of hiu values. Also ?hot»'s 
top-nuteh priacF, husineBS 
h l i rtJ l.l E LIT D L L ^'n All Mt 

bottom vhefeeala prices* 

Gil Ji rant plm t to -atlnfy ur 
money hack* Obtain this 
fascinating Rook Of Op- 
liortuniiy, 1T*EK. Write for it today, MOW* 

SFOKS r0 + * n-Sfl Main Sl* k t.e Center, Minn. 



IFftm writing /licaar iiiGnfiCn Poplifnr Mechanic* 
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NEW— SENSATIONAL— K EV LES I— E LtCTH fC GAS TANK LOCK 

C»p iiblcink.it — ^SAPP- ■OT'KN by nm-inic ^ Lllltroi Oil ycnjr rl.lfll ^ Tf J P-4 

t'MjEVEs— PHOTBCTEJ YOUR cAft -THf ftPVtfi ITS iPPK AHANCfc- A 
nvnneT pint ™- ■*vrrt r gvYapt end flLLuj «4 *Iwji « potou-lbl duhr. Write jama- 
diutcir. Tot tucfiuin dMtnbiitHjph.i[j i j rijh-fj: »s _ .. 

TWE IDEAL CHM&TMAS GIFT FOR FATHER 

IF PEAlCR CANNOT SUPPLY YcU. SIND FDR CIRCULAR 
&HAF-UP d AS. CAP CD- INC. . - ASHLAND. NY. 



BOOKS 

List sent free 
Popular Mechanic? Press, 


FOR TODAY'S BIG 
“OPPORTUNITIES 

upon request 
2 no £, Ontario St, T Chicago 


GROW PLANTS 
WITHOUT 

C A 1 1 startling New 
0 U 1 L Development 


Complete 
Directions 
tor Small 
and Large 
Scale Growing 

Get the new bonk 
“Soilless firowr-th 
| of Plants " and 



learn this new 

tecEi clique which everyone is talking about. Three methods 
described— -Water Culture, Band Culture, Bub-Irri^tlWi Ex 
jiLuns all operations, Telia how to make containers a ml 
nutrient solutions from raw materials at smalt coat — how to 
K'row flowers, vegetables and fruits without soil. A fine hobby 
and a money 'Saving investment for city dwellers. A source 
of new business 1 or gardeners, nurserymen, elo. Only honk cf Lla bind. 
Order today "Sol lieu Growth of Plants/' Sent postpaid for $2,75. 

POPULAR MECHANICS PRESS DeflUJf 20Q E r Qntirl* St, CJitofa 



ExtraMoney J'Jwm <Book&. 

SEND NO MONEY • Books Sent C-Q.D. Anywhere in U. S. 




ThtHJE fnmrjUH Fay-Riblug. lix 

tra Money Uootk have helped 
thmiaand-H of others, I <■.? 
them help you too, 1 he-!, 
i tit* Hat and mail with your 



SELECT 
FROM 
THIS LIST 



AIR CONDITIONING 

Furnaces. 7)nir Hern era. $J,Q0 
AIRPLANE SERVICING 
Manual, New. 1£MH> 

I'atreT til ii a., SfcOO 

AUTO RACING 
Build MLdfjet and Other 
Racers $l,M 

auto refinishing 

l jtEeo With Foray Guu.Sl.SfJ 
AUTO SERVICE SHOP 
ManaKement. Money- 

making i den - $1.50 

BLUEPRINT READING 
For Machine Trades. . . Sl-50 
BRICKLAYING 

Plain add Fancy, . . .$1-50 

BUSINESS correspondence 
andOrru-L’ Management S1.T5 
CARBURETORS (All Nlihn] 
New . Hevlsed Edition, . 5 Ji-M 
CHEVROLET SIX 
Car, Trurt, operation 

Renoir SJ+SO 

COLONIAL FURNITURE 

Mating. SZi Pteftfl $3-50 

DANCE 

Le&ra at Home Without 
M lisle or ft Pn rt tier . . JLOU 
FOUNDRY WORK 
Moidine. casting, etc, Stoo 



name and address. Pay p<mt- 

tnan on tleUeen- price pluaan-iiill 
C.O.l>, fee?. Or rcmll with 
order and hooks win l>e 
wnt jKiei paid, 



FURNITURE REPAIR- 

Ine, I InMilng and 
Decorat ion . . . 54.00 

HIGH-SPEED 

_ diesels 

New. practical, rdd- 
luchnlcal, . . . , , S3, 50 

HOME GROUNDS 

FUTQtBhlflff SU.05 

LEATHER MAKING 

and Tannine si on 

METAL SPINNING 

L'raetlcal New Fiook , . . si. DO 
METALLURGY 
New, Merab, Alleys 

In tiee TC^-Day SI. 50 

MONEY-MAKING 

FORMULAS 

10.000 Practical 54.90 

OIL HEATER HANDBOOK 

h i arraf MU u rt, IMsiribu Hnn , 
Instadallon, etc .5.3.5a 

PLASTERING 

Bia L Instruct Eon M an- 
ual. ... SI. 25 

RADIO PHYSICS COURSE 

New ed iilnn. Every- 

(King about. Radio, . , $4.01 

sheet metal 

Cone rruei Ion Work. . . . $2,511 

STEAM ENGINEER'S 
LICENSE 

How to obtain ....... sz.co 

WOOD TURNING 
CdUIH Tn . . . 5$. SD 

WROUGHT IRON WORK 

Practical. $1.31 
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Wfltfa 
Hrjd, 

Paid lor Course 

W, It.. Kt n nL aS New 
J'crary larmil mni'c 
lltfrit t'V-it-e t hi- UU- 
IiuLl while HtudyicLlf. 

$2 3 far QnC 
Drawing 

Cue KtlUi II picture 
brings H‘j?sy money 

t:j MIh tjuldLc Mill 

of Kansas, 



Trained Artists Earn 85, 150, $75 Weekly 

Learn to Draw at Wflnte, tn Tour 
Sparc Tima, This Practical Way ! 

Mari; rind mor€ trained AUlltS ate tLMikrd each 
year. Mi^axlitH. ai rt 1 wtj . , ncwiiHEwri, print- 
ing houKfs, etc,, pay sow] money fur mt wwi. 
Our practical, proven method cnuki'S It tun In 
learn Cmumeixial Art. Us rtiwul h K and Droid- 
3njS AT HOME. In y«lf span: llffi*. 

Two Bfg Artilt'i Outfits Given 

Drawing board. p-nJnt!, brushes ami mLI in i L<? - 
rLjlH >"0U need come with very first Icasimi. 
T^e second <?infii is given laici In the course. 
Actual fun Iullt ij Lc: tr to draw this way. 

Write Today for FREE ROOK 

Our I'ivp j+miSt '‘Art for Pleasure and 
dciuTLbvft ivetiderfiil upawrluititleE. In Ihli. Cas^L- 
naUnK tlv|i| n-nd pavv-Ji. full i|i.-Uil|h- uur !>r»?lical 
iipUbfiJ '■( iMflnwIiun. Yells' nlL nbout uur itu- 
drntJB— ilirl r surc-fiiflew— wiliat they Eu.y— netUBl fe- 
prwuetlone of their wgrk— ond Low ac-me earned 

nbnney even wlij I o 
LeamiELtfL '-111 i I toU- 

pun below or 

en pci :;trn.rxi tuday. 
state age. 



FREE 



■erk— and 



lives details! 



Inal ._ . _ 

1115 --15th 5L. N- W., Waehlnalort, D- C. 

vpk! 1 am i nterobted |ti learning to Lira™, PSe.i.if 
hH' ytrtir Free ElciolC, “Art fur E'lejcaure acid P^pnftt- 
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Too men anxteui to rankc nwl In radio and 
wlated lnduitfl*l want U14 tru^ fact?,— you 
want Ip know about ctnpliumrnt OpporlunE* 
tlee and rdiiUlrePUmLs. Nuional .School. 
million -tfcddef trade School, — trill supply you 
wIUj a sinoordy |ton« 3 t amtement of fact* oa 
whut you should do to get inla thu prcStahlo 
radio Industry. No eiagjiaratlcai!.— no mls- 
Blaltitrumu. Mill coupon today, flSend far 
your frto copy, ileal facts on radio employ- 
ment requirement*. TYou need real cxperl- 
enc*. .Nuiiutiul o!T«re edruplnte tralnlnEWitb 
UodErn eguLpu-ont- 
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TAesf five state models represent development of ^merrcari battleships* from the 
- 'itf(mitor" trnflf the *‘ Merrimac** through the fl Orepon' r and the , *Kentuchy 3f to the 
“California* * present flagship of the fleet. The "Calif ornia * 3 is driven fifteen miles per 
hour by a five ’•horsepower gasoline engine. Howard E. Bixby t builder of the midget 
navy, causes the ** California f * and the "Kentucky** to start, stop, maneuver and Ere 
bath main and broadside batteries <Xt he stands on shore or rides near by in n boat. 
He uses a telephone dial or whistles „ }inc« the boats are controlled by radio and sound 
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WRITTEN SO YOU CAN UNDERSTAND IT 







Julian Leggett 



| ONG the goal of scientists and the in— 
^ dustrial world, a revolutionary process 
for commercially making the surface of 
any piece of metal as smooth as the finest 
optical glass has been discovered. 

In addition to being more attractive to 
the eye, metal finished in this manner fits 
together more closely when used as mov- 
ing parts in a machine. Three results of 
such precision manufacture will be; greatly 
increased life for moving parts, reduction 
in noise* and elimination of long M run-iri" 
periods commonly employed to bring about 
quiet operation in new motors. 



Top, m ensure men* of surface s frt G Of flrt-e S s projected 
On screen in millionths at an inch. Bottom, opera- 
tor's reflection on Supertimshed metal 
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ON£ ONT^MILLIONTtr fVi. Fl THICK A? 
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P O P U LA R M E ( ’ H AS ICS 







UEVELOrMENT OF SMOOTH SURFACE FROM ftJ tATIVttY ROUGH SURFACE 



J&hh Mful 



54 1 f'li '^1 l^ 



fop, ieft t measuring sorft ICfl 
of pisfoft pin with PrafUomc^ 
ter. f ?ifAf T fuffeiitfion Su- 
per/cnrsftpn# mflfftjnr opp«p/j 
afi p^itjfo of smootAly finished 
dish. Note mirrortiho appear- 
ance of disk 
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^ RiliU- Mrtdl 2 MfcnJmA* 

feniparrsan of surface having defects fifty- 
miUionth* of aft inch high with surface Superfinishcd 
to two-mifftonths of on IrttA. Right* Superfinished 
disks held together only hy adhesion of thtir own 
surfaces . Bottom t why smoothly finished surface 
photograph* Bloch 

Although the satiny-looking surface of 
any metal object may appear to be as 
smooth as glass, you can prove that it isn*t 
by scratching the finish gently with your 
fingernail. This simple test reveals tiny, 
invisible ridges and depressions which 
turn into mountains and valleys under the 
magnification of a high-power microscope. 

When the surface of metal moving parts 
rub against each other in a machine, these 
microscopic jagged edges wear off gradu^ 
ally, no matter how well lubricated the 
parts are kept. Soon the little ridges are 
gone, tending to destroy the precision with 
which the parts were fitted together, and 
then the machine may begin to pound and 
vibrate, hastening the day when the parts 
will be worn out, 

"Superfinish” is the name of the new 
process, which was developed under direc- 
tion of David A. Wallace, President of 
Chrysler Division of Chrysler Corporation. 
Although it was devised for automotive 
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application, it has almost 
unlimited possibilities in 
other fields, lending its 
magical touch to liny 
parts for a watch, plung- 
ers for Diesel engines, 
moldboards for farm 
plows, stainless-steel 
sheets for the steel mills, 
paper rolls for the pro- 
duction of paper and the 
hub-bearing surfaces of a 
variable -pitch airplane 
propeller. 

By this process, it is 
possible to achieve, in or- 
dinary production, parts 
whose surface defects are 
as little as two- millionths 
of an inch deep, which for 
commercial purposes is 
regarded as perfect. In 
experimental work, fin- 
ishes with ridges no more 
than two -tenths of one 
millionth of an inch have been produced. 
As a means of comparison, if the sheet on 
which this story is printed could be split 
into about 4,000 sheets, one of the super- 
thin sheets would be approximately one 
millionth of an inch thick. 

An optical glass finish can be produced 
upon fiat, round, concave, convex and other 
types of surfaces, either external or inter- 
nal, in three to thirty seconds. The opera- 
tion Is somewhat similar to wiping a glass 
surface lightly with a silk handkerchief to 
remove dust. After a metal surface has 
been finished by other means, the invisible 
ridges are reduced almost to the vanishing 
point by cutting stones running at amaz- 
ingly slow speeds under extremely light 
pressure, ranging from a few ounces to a 
few pounds. A lubricant of the proper vis- 
cosity is used to wash away the cuttings 
and to hold the stones a sufficient distance 
from the surface to prevent new scratches. 
When the surface defects have been re- 
moved to the point where virtually all that 
is left is crystalline metal, the cutting ac- 
tion stops automat ically. 

Surfaces with the new finish are so near- 
ly perfect, developers of the process say, 
that if they are kept properly lubricated, 
there is practically no measurable wear on 



Yoke of Eleven-Foot Tubes 
Built for 200-Inch Telescope 



hfinttetn-foot at yohm built for World’s largest telescope is hoisted 

Pa^cnja Canal and California 



aboard ship at Philadelphia for fihe P 

J r k _ 

Sonte notion of the giganti^/ size of the 

200-inch telescope being buttt at Mount 
Palomar, Calif., is obtained from a view 
of the huge tubes which form its yoke. 
Each sectional tube is eleven feet in diam- 
eter and nineteen feet long. The tubes and 
the horseshoe bearing for the telescope 
were built by the Westinghouse Electric 
and Manufacturing company and shipped 
from Philadelphia by way of the Panama 
Canal to California, 
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Automatic Rinser for Negatives 
Rocks under Water Stream 

ST n—rt 



( f Continued to page 1 47 A) 



Hocking under 
the stream from 
the faucet, a rins- 
ing pan for photo- 
graphic films and 
prints keeps 
changing the wa- 
ter automatically. 
The pan is double, 
with a pivot under 
the center wall. As a^ small stream from a 
faucet flows into one side the pan tips on 
the pivot and the stream is diverted to the 
empty side, and the process is repeated. 
Slots in the ends k ee P draining tlje water. 

{jJjiA&hdf cd-M-*- 
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Giant Claws of Gyro -Til 
Churn as They Ploiv 



obtain the proper 
For instance, if the house 
'door key is in the first po- 
sition, the user simply 
presses the button with k 
single notch, beside it, The 
case holds the keys firm- 
ly. insuring against loss. 



Engine f s Whirling 
Cylinders Cool 
Spark Plugs 

In the early days of 
aviation the "whirling 
nightmare” was a rotary 
engine that whirled, cyl- 
inders* propeller and all. 
around a stationary 
crankshaft. A similar en- 
gine has just been devel- 
oped for trial by the 
French air ministry, its 
cylinders revolving inside 
an outer casing, but in 
the new engine the crank- 
shaft turns nine times as 
fast as the cylinders. 
Sparking points are located in the casing; 
the cylinders take in gasoline and air, the 
mixture is fired, and the exhaust fumes 
pass out as the cylinders rotate. 



David Lloyd Ceorqe t wartime prittic minister of Britain, supervises aptro 

tion of huso ffyro-ttlier as it plows deep into so it of his farm 



From the primitive plowshare and hoe 
to dhe mechanical gyro-tiller is a span of 
but a few years, yet a whole age inter- 
venes* In sharp contrast with the laborious 
methods of hand- tilling, this crawling 
monster bites into the earth with giant 
rotating claws as it churns across the field. 
Preparing the ground for cultivation, it 
breaks a trail nearly five yards across. 



Trimming Board for Photos 
Has Adjustable Guides 

Precise trimming of photographs can be 
done readily with a cutting board that has 
adjustable guides for the paper. There ai e 
rulers at both top and bottom, and the 

guides can be squared accurately. 



1 Right Key Pops Out of Case 
When Button Is Pressed 

JKPH Enabling the 
1 1 " ' ' {a select the 
HMI pr op or key for 
yCj -d. ’■ (1 rn ' f automobile 

' VI " r °lbce without 

looking at the 
/ ' // case, a now device 

I fcxucl the right 
"■ ’T ) - 4?5i key v. hen a button 
pressed. If three 
keys are carried in the case, three buttons 
are provided, one for each key. Identify- 
ing notches on the case indicate to the 
user which button should be pushed to 



^ustfffrle paper glides u. 



trim 
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Safety Bar Aids in Steering Straight Course 




Designed to give great- 
er control over the front 
wheels, a safety bar on 
one of the latest automo- 
biles helps the driver 
steer in a straight line* 

The bar is attached to the 
frame across the front of 
the chassis with the ends 
angled backward to form 
lever a^ms exactly like 
the sway-bar. The ends 
of the levers, however, 
are connected by suitable 
links* not to the axle as in 
former practice, but to the 
wheel spindles. This at- 
tachment point is so lo- 
cated that as soon as any- 
thing turns the wheel 
from the straight-ahead 
position, whether it is the 
driver or wind or road 
shock, the bar is actually 
twisted like a spring and 
immediately it tends to 
pull the wheel back to 
center. This action, oc- 
curring directly at the 
wheel and not back at the 
steering gear where it 
would have to operate through several 
joints as w T cll as connecting links and bars, 
gives a remarkable result. No matter what 
tendency there is for the front wheels to 
depart from^he straight -ahead position, it 



Ten 



Top t Hudson** front Cfid, with titering stabilizer bar in .Bottom, 

diagrams showing how bar helps steer straight course 

is immediately corrected. The device con- 
stantly helps the driver with just the prop- 
er amount of self-steer and is particularly 
useful in cross-winds and on. curves. It 
was designed by Hudson engineers. 

Drive Marsh Buggy Wades Bottomless Bog 




Ttrt ftuff tires on its ten driving wheels help this 
" marsh buggy” navigate almost tfn/jos jafrfe 6 aj 



Clnquhies as to makers of articles de- 
scribed in Popular Mechanics, will be an- 
swered by our Bureau of Information upon 
return postage. 
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receipt o| return po 
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Mud that would stop almost anything 
but ducks and frogs is a negotiable high- 



way for the all-wheel-drive truck devel- 
oped for swaiTtpiand transportation. Built 
to accommodate from four to ten tires 
measuring thirteen and one-half by twen- 
ty-four inches, this marsh buggy can wade 
into apparently ^bottomless” mud. Special 
axles and gears enable it to apply driving 
power to ten w-heels, gaining traction 
through a marsh even with a load of men 
and machinery. 
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400 R.f! MOTOR 



'WATER JETS FOR 
RUN IK CEILING 



DVhAMOMETER 



SAND AflD 
% DUST JET 



uoUju/m 






Storms 



Leff, Henry EcrJ pusAff tu'i^A fo ffarf SOO-ton 
refrigerating system e'n Awjfc m'LU UJ^afAtfjr tunnel 
recently placed in operation at the ford Motor 
company. T he tunnel null produce virtually every 
conceivable weather condition, enabling engineers 
ta text automobiles without waiting for nature to 
create the particular conditions desired. The re- 
frigerating system is powerful enough to main- 
tain a temperature of fu<»nfv degress belout zero, 
fn addition, a "fo/J" cAfim&'cr provides, tempera- 
tures os low s« forty degrees below zero for cold- 
weather tests of engine, oil, battery and jtnerff 



HEATING* SYSTEM C AH 
RAISE TEMPERATURE 1 
ID 150 DEGREES 



PROPELLER CREATES 
WIND VELOCITY OF 
65 MILES PER HOUR 



LI t 

CONTROL BOARD 
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Center, control end of weather 
tunnel, with automobile in test 
chumbcr. Note min jets for sub- 
jecting car to rainstorm condi- 
tions, spoof in fJ-oor for prod ucmg 
a rfusfjitijrrn, prope^r lor creat- 
ing windstorm of eighty-five 
miles per hour, heating system 
which can raise temperatures to 
ISO degrees and refrigerating 
system for Creating sleet or 
nnowstarm conditions. Thus the 
fonneJ may be used for making 
storms ta order. Instruments on 
control board permit the taking 
of f(fQ readings of Various can* 
d it ions Concerned with operation 
of the car . The vehicle under test 
is on a treadmill con- 

nected with 4j dynamometer. Its 
spinning wheels turn the tread- 
milt to record engine power out. 
puf. The engine is controlled from 
board outside. At right, member 
of crew chipping away ice ufter 
lest irt below- zero “weather” 
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MADE io ORDER 




temper 



Above, operator at control console of 
Ford we at her t unnet Nate eat in 
test chamber* Tunnef nails a£ this 
point urc formed ot multiple layers 
of heavy gftiss. Left, cutaway view 
showing wind tunnel. Airfoil steel 
Vanes direct nrr slr*nm (jronni/ f ti ms. 
T his (orjrtti! engineers to 

make aerodynamic studies of «!>fo 
body and accessories , such as head- 
lamps, fenders and other ports which 
exert a definite "drag" at high speed s 
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POPULAR MECHANICS 







£nfar?TJiff from miniature film* The inset is a din* 
Sram of light system shouting reflector- and lenses 



Miniatures can be made into photo- 
murab with an inexpensive enlarger which 

employs reflected light instead of the con- 
vcntional direct, diffused illumination, ob- 
taining both coolness and flat brilliance. It 
is a thirty -five -mi Hi meter enlarger, and by 
inverting its film holder, eleven -by- four- 
teen pictures or even photo -murals forty 
inches wide can be printed. The film hold- 
er is of Bakelite, a book-type device made 
without glass and therefore non -scratch- 
ing and dust-free. It handles strip film or 
single negatives. A 100- watt prefocused 
projection lamp is used, at right angles to 
the oniicul system. 

3 ." * 



Free-Wheeling** Paint Scraper 
Cleans with Whirling Teeth 



Paint, scale and 
rust can be re- 
moved economi- 
cally with a me- 
chanical “sand 
blaster” which 
employs whirling 
sawteeth instead 



n / it v A 



of sand. ” 



Capable of making a three -sixteenths-* 
inch cut in soft wood, an electric plane ji 
introduced will plane a surface two am 
one^half inches wide. Large but portable, 
it can be converted instantly Into a high- ^ 
speed jointer by using the bench bracket ^ 
furnished with it. A one-horsepower uni- 
versal motor drives its spiral cutter at 



18,000 revolutions per minute, producing a ^ 
smooth surface with or across the grain, ’ 



An adjustable fence makes it possible t 
plane accurate bevel cuts up to forty-five 



degrees, and n micro- adjustment screw 



sets the front shoe for heavy or paper-thin 
cut. With a grinding attachment the plane 
sharpens its own cutter. 



- 



Electric tool U ted as high-speed jointer or piano. 
It can plane precise bevels to forty-tive degrees 



small cutting wheels are mounted loosely 
on a rotating head, and as the entire “cut- 
ting bundle” revolves at high speed the 
teeth are thrown outwards by centrifugal 
force, contacting the surface some 115,000 
times per minute. Because of this loose 
mounting there is no gouging of the paint- 
ed surface, and excessive wear on the cut- 
ters and overload of the motor arc avoided. 
One man using the tool cleaned a 75,000- 
gallon tank with 3,250 square feet of sur- 
face in four days, a job that formerly took 
four men twelve days, 

* — — 

Electric Plane Is Convertible 
into High-Speed Jointer 
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Enlarger Using Angle Light 

PhotO'Mural 




I HIS lion, balancing on two 
tfghtropai and roaring fare- 
ciauity, had hjs ftnt latton in 
thij trick whan ha was ceased 
to walk derail a wid* pJenk to 
gat a place of meat. 
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THIS tr#En*r ii working d group of "cats/ 1 The fiom ara called from His pyramid stand, 
one at a tima, for individual performance*. 
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L IOXS that walk tightropes and 
seals that ride horseback are two 
of the latest attractions produced 

by crack animal trainers. In 

the eircus world, new bags of tricks are 
necessary every year or so, and now that 
motion pictures are demanding wild ani- 
mals to do tasks that seem almost mirac- 
ulous, trainers are “educating” their 
animals to perform stunts of which no 
one dreamed before. 

Teaching a lion to walk two swaying 
tightropes high in the air seems like a 
nearly impossible task until an experi- 
enced trainer tells how he does it. 
Charles Gay, who- has a tightrope- walking 
lion at his lion farm at El Monte, Calif., 
starts to teach his cubs tricks when they 
are nine months old, after their trainers 
have gained their trust through frequent 
petting and feeding. 

“Teaching a lion to -walk the tightrope 



takes about six months of steady train- 
ing, ” says Gay, M We start with a wide 
plank ten feet long on supports a few 
feet off the ground. We tempt the ani- 
mal to walk this plank by leading it with 
a piece of meat. After it has learned it 
will be rewarded for walking, we remove 
a central support, allowing the plank to 
bounce and sway under the animal’s 
weight. 

“Next we substitute two narrow 
planks for the wide one, gradually train- 
ing the lion to walk the narrower planks 
until he finds himself walking a couple 
of pieces of two by four planks. The next 
step is to substitute one and one-quarter- 
inch iron pipes, then thick steel cables 
which the lion can grasp with his non- 
skid pads, and finally the smaller cables 
on which he performs his act. 

“During all this time we gradually 
lengthen and heighten the supports so the 
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animal finally learns to walk ropes 
twenty or thirty feet long that may 
be twenty feel in the air. During 
the first part of the training, the 
lion may take an occasional spill, so 
we use a pile of wood shavings un- 
der the planks as a safety mat . ri 

Teaching a lion to walk along a 
row of stilts something like the top 
of a picket fence is done somewhat 
similarly. First, the animal is 
coaxed to walk across three low ped- 
estals placed in a row\ Then the 
pedestals Are replaced with three 
higher and smaller ones. Addi- 
tional groups of three are added to 
the row. As the animal progresses, 
in pursuit of a chunk of meat, the 
pedestals are gradually replaced 
with thinner supports until the lion 
learns to walk along a row of tall 
two by four planks. 

Young lions are like a bunch of 
children. Some are quiet and gen- 
tle while others never grow tame 
enough to be approached safely. 
Once an animal has been trained it 
may stay gentle all its life* or with- 
out any apparent reason it may sud- 
denly revert to its wild disposition. 
From then on the trainer can ne\ T er 
trust it. 

Trainers remain constantly on 
their guard for the first danger sig- 
nal during an act, no matter how 
peaceful the animals may appear. 



Giant bladt bear, above, engaged In a make- 

believe wrestling match. The seal at tha left, below, 
is riding a pony cart and balancing on Hj front 
flippers whit# clapping the back flippers in a de- 
mand tor applause. The seal at the right h enjoy- 
ing a dainty breakfast. - ~T jq\^ 




Elephants. i;i» «• 

used 4$ domestic animals in 
some parts of the world, end 
readily learn to do a large 
repertoire of tricks like the 
balancing act below. 



The pupils of the eyes frequently give 
the trainer his first inkling of approach- 
ing trouble. When a lion is calm and 
peaceful his pupils are small, but as he 
begins to grow alarmed or angry the pu- 
pils distend. When that happens an 
alert trainer sends the animals back to 
their cages. Otherwise the animal may 
spring on him or start a free-for-all fight. 
There is always an element of danger 
in a lion act, even in the circus pyramid 
routine in which lions jump to their ped- 
estals and roar and strike at the trainer ! s 
whip upon command. Lions that have 
grown up together work in groups the 
best, while animals that are total stran- 



gers to each o+her are difficult to work as 
a group. Sometimes a lion, like a person, 
becomes short tempered for a day or so. 
Then the trainer leaves him in his cage. 

It would take months and in some cases 
it would be impossible to train lions to 
do some of the things you watch them do 
in motion pictures. The trainers achieve 
the same ends by various subterfuges. I f 
a movie studio telephones in the morning, 
demanding a lion for that afternoon that 
will jump into a trunk or pursue someone 
upstairs, Gay has a lion on the set at the 
proper time although he has no lion 
trained to do either stunt. Yet on the 
stage the lion performs as if he had been 
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When wc release him he 
rims back up the stairs to 
his home. Finally, we take 
the small cage, with the lion 
inside* and hide it down- 
stairs out of camera range. 
When the cameras are 
ready and the heroine is 
running wildly up the 
stairs we again release the 
lion. To the camera it ap- 
pears the vicious beast is 
about to overtake the girl 
As a matter of fact, the lion 
often beats the heroine up 
the stairs on his way to the 
cage. Then we have to 
shoot the scene all over. 

**To make a lion appear 
to jtmp into a trunk and 
hide wc do something simi- 
lar. The ‘trunk 7 is really 
nothing but a low partition 
painted to resemble a 
trunk* with the lion’s cage 
hidden behind it* When 
w T e release the lion from a 
smaller cage he runs to- 
ward his home cage* bound- 
ing over the partition that 

t * 

Stilt walking, top, loft, 3s a diffi- 
cult stunt to teach any animal, but 
tk* lion doe 4 ff, Tka rope-wall- 
ing lion a rehearsing for a movia 
score in which a doll will bo sub* 
fKtirfed for the stick in its mouth. 
Balov, applying make-up to seal 
before a rnovi« shot. 



trained in the stunt for years. How Gay does it 
seems simple, once he explains it. 

“If the script calls for a lion to pursue a woman 
up a flight of stairs / 7 he says, “we take advantage 
of the fact that a lion, in strange surroundings, 
wants to stay inside his familiar cage* We start 
by placing the lion in a small cage at the top of the 
stairs* not far from the cage with which he is famil- 
iar. When wc release him he dashes into the cage 
that represents home to him. Then we put him 
hack in the small cage and carry him downstairs. 
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Taking dinner from * bo tile was 
not much of a trick for the lion cub. 
above, to master* The carnet, left, hai 
bean taught a few simple tricks for 
circus exhibitioni. 



happens to be in the way. The 
way the camera sees it, the lion 
jumps into the trunk. It may 
take only half an hour to re^ 
hearse such a scene/' 

Seals seem to be among the 
most intelligent animats and 
some of them can be taught sim- 
ple stunts in a few days. They 
readily learn to answer when 
their names are called and seem 
to have an intuitive knowledge of 
what they aTe being asked to do* 
They are sensitive to praise and 
scolding. Trainers have learned 
that the easiest way to teach 
them tricks is to reward each one 
with a smalt chunk of fish as soon 
as he does what is wanted, The 
catch is that from then on the 
seal expects to be rewarded fre- 
quently during a performance. 

Simple balancing acts form the 
conventional repertoire of circus 
seals but they are capable of per- 
forming much more intricate 
stunts. In the motion picture, 
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“ Spawn of the North / 1 the director 
wanted a scat to act as the hero's pet. 
His chief demand was that the seal must 
appear natural instead of- appearing to 
perform stunts. H, W. Winston, who 
supplied “Slicker" for the picture, 
trained the seal so well that it was given 
a major part in the production. 

In the picture you see * * Slicker" wres- 
tle with the hero in the water, follow him 
on shore like a dog, and even turn on 
the water in a bathtub when he wants a 
swim. The seal cries, shakes his head to 



signify "yes” or "no/’ claps his flippers 
with joy, and in many other ways acts 
" human ’ ’ on the screen. 

At present Winston, famous for bis 
trained seal acts, is perfecting an eques- 
trian act in which two seals ride ponies, 
a third rides a pony cart, and a fourth 
acts as ringmaster and supplies the 
mounted seals with balls and double ba- 
tons that they juggle while riding. Pick- 
ing up a large rubber ball, the ringmaster 
seal balances it on his nose, then tosses 
it to one of the mounted seals, who 
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catches it on his nose on the fly, bal- 
ances it, then patssea it to the next, 
seal. Finally, when each seal has 
caught the ball and juggled it, the 
ball is returned to the ringmaster. 

The finale of the act is a routine 
with a fire baton, a stick with a 
flaming gasoline torch at each end 
that is tossed to the ringmaster seal 
The seal flips the baton into the air, 
spinning it and catching it in his 
mouth, then he tosses it to one of 
the mounted seals who carries on 
the performance from there. Some 
of the seals have learned to roll 
over on the ground while balancing 
balls on upturned noses. All clap 
their flippers when they want ap- 
plause, Winston has also taught 
them to balance on their front flip- 
pers and to raise their bodies into 
the air while clapping their back 
flippers* 

* t All seals used in stunts are cap- 
tured while young , ff Winston says. 
“They have remarkably different, 
personalities and some learn to do 
tricks easily while others can hardly 
learn to do more than simple bal- 
ancing (Continued to page 128 -A) 






-tart* 



Equestrian teal act top, with two seals riding 

ponies, a third! the pony cart and a fourth acting as 
ringmaster. Bottom, trainer thrusting hit arm inside 
the mouth of a lion which has boon taught to remain 
gentle during performances instead of roaring and 
putting on a scans for th* spectators as most "cats" 
era trained to do* 
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Miniature Circus Gives I^any ‘BigTop’ Thrills 




of the twenty-itne 
iffflSo/ii in the ii pint-size' i 
circuit r/ie/< flr? (t/ju thirty - 
one anitruii cages , six tab~ 
lean wagons, six clowns, one 
chariot, eight * in wooden 
horses ctnd three bond wag- 
ons. Manic comes from pho- 
nograph records. The parade, 
propelled by 157 children 



Started as (I hobby by a 
three years ago, a circus in minya*- 
tare nous offers many Ol the~thrills 
of the Top." It has grow n 

from ten iim'fs to a full- sized pa- 
rade five blocks long. Above t nom ft 
of the wagons oo display. Right, 
young actors u'earing moi/it 1 masks 



y 



* 

w 






s 



^ 4 

<3 

7? 





««. ,-'pf 

•pJtes^MOVI NG 



T^HE small boy with his pail and 
4 shovel and the tractor- bull- 
dozer combination have something 
in common — they both move 
earth. But where the hoy works 
by handfuls, the ’dozer works in 
big yardages. And does this at a 
speed that often rivals a landslide. 

Road making, road-alinement 
work, canal construction, dam 
construction, paving and road sur- 
facing, mining, terracing, channel 
deepening and tunneling are some of the 
projects on which the total amount of earth 
moved is beyond conception of the human 
mind. 

The development of labor-saving equip- 
ment for gigantic earth movements, such 
that at Grand Coulee dam. has been as 
remarkable as the tasks themselves* Be- 
cause methods of a decade ago did not 
move earth fast enough, a contractor de- 
an d built a scraper and other allied 
while working on big highways, rail- 



Top, tractor pulling special plow is used in reclaiming flooded land by plowing four 
feet deep to turn under sand and silt and bring up fertile soil. Bottom, modern con- 
struction always calls for fasi mcveme/its of tarfA 
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THE EARTH 
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This irm/simJ picture 
st rates magnitude of 
performed hy eurth^moving 
equipment. Here big shovels 
are removing earth covering 



thin bed of eoai 



y^cLa. 
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road, dam and levee eonlracts. Then came 

the present fast- operating, big-capacity 
carry all” type of scrapers, bulldozers, an- 
gle dozers, sheep«foot tampers, rippers and 
similar apparatus. 

But these tools must be pulled, pushed or 
otherwise operated. The track- laying type 
of tractor usually does the pulling oi H push- 
ing on tough jobs. 

The precipitous Jack -Rabbit Trail in 
Riverside County, Calif., was done entirely 



tractors, scrapers, bulldozers, 

rippers and tampers. In five months this 
equipment moved 650.000 cubic yards of 
earth. The total was something like 1+2GQ*- 
000 cubic yards. Only a few years ago cuts 
like this would have necessitated power 
shovels and much hauling equipment. The 
same fleet used on Jack^Rabbit Trail then 
moved on to work on a huge dam. 

Precision is the chief characteristic of 
tractor and earth -moving machinery pro- 



19 





20 



P O F U L A R M E C H A N I C S 




II 





duct ion. Unlike automobiles this equip- 
ment has no break-in per iu d. ' Tractors 
must be built to endure the relentless tor- 
ture that goes with vast earth-removal 
projects. From the moment contractors 
put them on the job, tractors must pull or 
push and rip through gumbo, trees, hard- 
pan and rock. 

The onlooker does not see the accurately 
balanced crankshaft of the huge Diesel; 
the oil seals for critical bearing protection 
to retain oil and keep out grit, dust and 
moisture; the phosphor-bronze bushings 
that guard against wear, nor the fuel in- 
jector parts held to an ac- 
curacy of two and one- 
half millionth of an inch. 
Operators get a big pay 
load because the design 
of the bowl, set of the 
cutting edge and the front 
carrying apron speed the 
filling of the bowl through 
a minimum movement of 
dead dirt. The entire 
weight of the scraper can 
be thrown onto the cut- 
ting edge. Both the front 
apron and tail gate can be 
manipulated to facilitate 
the loading process, 

The speed of the power 
control unU enables the 



Top, one man does work of ffipfty with this tractor-scraper 
combination. Center, earth-borer digs bote and sets if l pjif. 
Bottom, elevating grader building mile in fifteen hours 
moves £,000 yards of earth per mite 



operator to instantane- 
ously raise the cutting 
blade when stumps or 
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rocks are hit; thus the 
tractor need never be al- 
lowed to lug down to the 
point of inefficiency. 

The front carrying 
apron forms a part of the 
scraper bottom; In other 
words the bowl fills 
the middle both ways, to 
the back and onto 
apron. The carryalls 
mounted, on big pneu- 
matic tires and heavy- 
duty over-size roller 
bearings, consequently of 
great strength and resili- 
ency, arc welded, 
weight to a minimum, yet 
make for stout construc- 
tion, As a result, the trac- 
tor pulling a carryall 



scraper wastes no power hauling 
the dead weight of heavy castings 
and bulky steels and so can. han- 
dle- bigger pay loads. 

A long wheel base, coupled with 
instantaneous cable control, makes 
for fractional-inch accuracy in 
spreading with these carryalls — 
so accurate that blade graders 
usually can be dispensed with on 
finishing work.. - 

The forepart of the load dumps , 
automatically as the front apron v- 
is raised, the remainder of the 
load is forced forward and out b y 
the sliding tailgate — there Is no 
chance for sticky material to re- 
main in the bowl. . - 

And loading, hauling or spread- 
ing, the carryall is one-man oper- 
ated — all operations in sight and 
controlled from the tractor seat. 
When a road is to be made on a 
side hill that is too steep for a - 

( Continued to page t 44A ) 



Top, mare than HOQj&QQ cubic yards of dirt were removed an 
cutoff near jLis* Angeles. Bottom, cioseup of sheep- foot tamper* 
which is used in compacting loose earth 
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Is Finished in^hromium 



fold. The check valve au* 
tomatically opens a lino 
directly to the source of 
vacuum that is the great- 
est When the motor is 
idling, this would be the 
intake manifold and when 
the motor is under load, 
it would be the vacuum 
‘pump. The combination 
of the two sources of vac-, 
umn assures a dependable 
and constant supply of 
vacuum, which means 
that the windshield wiper- 
will operate at an even 
speed regardless of the 
load. The pump is easily, 
installed without drilling 
by means of brackets, TTiq 
inside of the pump re- 
quires no oiling, and the 
bearing is lubricated with 
a standard grease gun. 

* cWw l^i Z HC ^ 

the Lifeboat Built of Stainless Steel 
Lw ° Resists Corrosion at Sea 



or the new McDonald Observatory Stainless steel from hull to rudder, a 

Fexas. The lasFstage was the application^ T&eboat which has just passed official tests 
if a chromium and aluminum bath in a Js not only leakproof but virtually inde- 
vacuum chamber. The three-ton reflector ^ structible. Ordinary lifeboats may deteri- 
s made of Fyrexiglasf twelve inches thick. \ orate even while resting on the deck, but 
, f r ' V w .A j /MV j ff . _ this twenty- eight -foot craft cannot cor^ 

t ^ __ . ^ rode. The hull plates are welded to the 

Fan- Belt Vacuum Pump Drives > stiffening ribs for strength. The hull plat- 
Car’s Windshield Wiper V* ing, only eight«hundredths inch thick, and 
„ _ *^the rudder, propeller shaft and propeller 

rMk , , Strong, ^constant n a H are of stainless steel. 

^ ■ J vacuum for oper-^ 

k-f ivVHB? 11 a ting the wind- lii mk 

j shield wiper is' 

Pw tjl ^ pump running in j h 

. contact with the 

| outside of the fan __ \ 

m VI > belt. The vacuum J 

^ JiT line from the 

pump, which is in 

IL constant opera- w ■£ 

rough a &£SSE2£±--^. . 



combination tee 
connection and check valve. Also running 
to the tee connection and check valve is a 
^ vacuum line from the auto’s intake mani- 



ThfS lifeboat, made of stainless sfeef, is said to bt 
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Motors “Measured” to Find Hidden Troubles 





These instruments that repeal 
hidden troubles in the mtto are 
part of <j frjflfor-mftrfurmff unit 
introduced recently 



riiotoy courtesy Ui;ion 013 Co. 



A have, his f°n Creating 

sisty-mile wind to test car 
radiator. Left, auto tin dcr- 
Slfljfig test on chassis dyna*- 
mo me ter, t a; hi eft uutu/nafi- 
cttlly cheeks car for gasoline 
mileage, horsepower and 
other things vital to effi- 
cient operation 



Above, festal £ radiator with hose hue. Left, {udometer 
attached to motor. These are jopir of (he prevision in -■ 
stfuments uactf m checking car^tjref ora h dis tributors, 
spark plugs, fn ti 1,000 -cur test „ engineers found nine 
out af ten cars incorrectly adjusted. The mot or- mi'cis* 
urtng unit, install cd rrr Los Angeles, tdi$ the euJntir fftc 
exact condition of the motor 
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Above, the author equipped 
with oxygen fine tor Hyi n k 
tn substratosphere. ft flow, 
cockpit of '"upper !£iffil j ' pat’ 
tenter plant 



By Captain D* W, Tomlinson \ J 

Tran^ctntinpntal and Western Air 

I ,\-U--^Uc< '*.*x . , r -fvx ^ Q 

"VI EXT summer you will he able to board 

1 ^ a pressurized- cabin air liner and fly 
across the United States higher than ever 
before* 

You will fly faster than you do today al- 
though the plane will seem to stand stilly 
so high will it be above the ground. If the 
weather is clear you will be able to see 100 
miles in every direction, with more than 
40,000 square miles of scenery laid out be- 
neath the windows of the plane. If storms 
are raging near the surface you will still 
be in brilliant sunshine,. 

The inside of the cabin will be warm and 



comfortable although the 
air just outside your win- 
dow may be thirty or 
forty degrees below zero. 
At 20,000 feet the air is so 
thin that a cigarette goes 
out from lack of oxygen 
and you fall into a doze 
after a few breaths* but 
^ the altitude inside the 

cabin normally will be only 8,000 feet and 
never more than 12 T 000 feet. 

You will be flying in one of the new 
Boeing pressurized -cab in transports be- 
ing built for TWA* These huge four- 
engined planes, which will carry thirty- 
three passengers, are being built especially 
for “over^ weather 11 operation. Fresh air, 
drawn in through the leading edge of the 
wing, is compressed and heated to provide 
a comfortable atmosphere even though the 
plane may be flying four miles high. 
Faster speeds and better weather arc the 
reasons for flying high. The air is so thin 
that the plane moves through it with less 
drag, picking up speed at the rate qf a one- 
per-cent iricrestee* for every 1,000 feet of 
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Haw substratosphere trans-* 
port will appear. Nate it -V 

.t/j cipi^ 



altitude* The viscosity of the at- 
mosphere decreases with the 
temperature* reducing friction be- 
tween the plane and the air. 

Since 1934 we have been study- 
ing conditions in the troposphere* 
Many of the bugaboos that seemed 
to make passenger- carrying at 
20.000 feet a risky business were 
much easier to overcome than we 
expected* In the upper am man 
resembles a fish out of water and 
he has to carry his own atmos- 
phere with him. The most satis- 
factory wav of doing this is to seal 
the cabin and increase the pres- 
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sure inside of it T converting the 
plane into something like a flying 



Observer holding oxygen tube in his mouth 
OS he records readings in laboratory plane 
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with, we decided that since passengers are 
hying in comfort at 8.000 feet, there is no 
need to maintain, sea -lev cl pressure inside 
the cabin. An inside pressure equivalent 
to 12,000 feet is even satisfactory. The 
planes are being built to withstand an in- 
temal pressure of six pounds per square 
inch, twice as strong as they need to be. 
As a final check, men have been placed in 
sealed chambers, the pressure built up to 
comparable amounts and then suddenly 
released by smashing a window with a 
brick. There were no bad effects. 

During the last few years I have lived 
for many hours in the substratosphere as 
part of a $100,000 research program con- 
ducted preliminary to passenger- carrying. 
Primarily we were concerned with safety* 
Also we sought the best means of super- 
charging the engines and cabin. 

Heating the cabin air will be accom- 
plished quite satisfactorily by our present 
steam-heating system in spite of the low 
outside temperatures. This is because the 




Tap, rad io meteor 03 raph attached to balloon to take weather readings in high altitudes. 

Cent* ir, left, sketch showing ai r -circulation cystem in “upper level” ship. Right, modern 
kitchenette Will be feature of the high-flying transport. Bottom, left, “high-altitude 1 ’ 

dressing room . Right, cufairnv drawing gives glimpse into sealed cabin * ,■ . 

incoming air acquires , some heat during 
compression in the superchargers* The 
ratio of oxygen and other gases remains 
constant in the atmosphere, hence there 
will be no need to supply the passengers 
with special respirators or introduce pure 



submarine. One hazard that this suggested 
was that if the internal pressure ruptured 
a window the passengers and crew might 
expire in the upper air. This myth has 
been exploded as far as the altitudes we 
are contemplating are concerned* To begin 
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oxygen into the cabin. 

One part o£ the experi- 
mental program was to 
investigate conditions 
when storms were reach- 
ing up into the strat- 
osphere. We found that at 
20 r 00G feet we could fly 
over ninety-five per cent 
of all storm conditions- 
Even in the very infre- 
quent cloud masses that 
poke up that high there 
are no true storm condi- 
tions such as are found at 
the bases of the same 
clouds. There is practi- 
cally no turbulence or 
rough air even in the 
clouds, and the clouds are 
so thin and dry that they 
resemble w T isps of smoke 
rather than fog. There is 
not enough moisture 
present to build up dan- 
gerous ice formations al- 
though thin coatings of 
hoar frost may form on the plane struc- 
ture occasionally. 

Winds at such altitudes are variable. 
That means, as today, that pilots will still 
shop around for favorable winds for their 



Cop” on Beat Is Motorized 
to S 



Three poUeertii-n demonstrate ha u 1 they rnJi'^r their beats faster by uifn.'f 

motor Hooters. The transportation is quite economical 



Suburbanites in Inglewood, Calif., no 
longer need feel sorry for the policeman 
walking his long, long beat through the 
neighborhood. The patrolmen have been 
motorized. They ride a fleet of small motoK^ 



trips before they take off and will fly at scooters which cover the ground faster and 
altitudes that give them boosting tail cover the beat oftener, traveling thirty 
winds. They will not always climb to 20.000 miles an hour and 130 miles on a gallon of 






feet ]iist because they are able to. Some- 
times they will be able to take advantage 
of winds that will boost their speed 100 
miles per hour or more. In still air at 
2G r 000 feet the high -altitude passenger 
transports will cruise at 240 miles per hour 
on sixty per cent of power. 

High- altitude operation, flying at 20,000 
feet or higher, is feasible only for distances 
of 750 miles or more. Likewise* high- alti- 
tude hops on the commercial airways will 
be limited for sometime to distances not 
greater than 1,0GG to 1,500 miles. Longer 
flights, considering the fuel weights neces- 
sary and the power diverted to super- 
charging, would mean too small a pay load. 

Taking off in a pressure- cab in transport, 
the pilot will head toward his destination 
as soon as he leaves the ground and will 
climb steadily at the rate of 500 feet per 

(Continued to page 142A) 



gas. Further, the scooters enable the po- 
lice tp respond quickly to emergency calls, 
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Suction Grip for Auto Headlight 
Saves Lens from Breakage 



To prevent 
breakage of the 
lens when remov- 
ing it from an au- 
tomobile head- 
light, a vacuum 
grip has been de- 
veloped, It is a 
bell-shaped tool 
with lever grip, 
employing the 
mechanical vacuum principle instead of 
natural suction and thus providing a firm 

“WSf-Du. 
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Balloon-Inflating Cart 
Is Aid to Vendor 



stream. A battery of bottles equipped with 
these faucet caps can be left in the refrig- 
erator, ready to dispense the liquid con- 
tents without moving a bottle. 



, Retriever Bullet Fired into Well 

Samples Rock for Oil Test r> 

jPwh l «j Bullets anchored to the gun like the rope 
Jf to die harpoon are used by oil men to sam- 
pie rock formations surrounding an oil 
well. These “retriever” bullets arc firedNj ^ 
into the side walls of the well by a special s _ ’ 
I gun. Hollow, they bore into the rock and 
* 1 : t r f fc capture a sample, and are withdrawn, 

mttptM if /si n * — — .*i 

''Chute** in Icebox Keeps Milk 
Bottles Within Reach 

Mdk bottles m — • y 

•V‘. the front" of the 

refrigerator when »l 
In a Jed in an in- 

is intended for use 
’ in display refrig* 

Handy machine for the vmndor blows up balloons tar tratOl’S at the grocery or dairy, When A botr 
customers while they uJaif ^,1 * i .P .. ■ 1 . , . . , 

, lie is removed, another slides into Jls place. 




Even the balloon vendor is keeping 
abreast of the times in an age of machines 
and streamlining. Wo longer do the young- 
sters have to huff and puff to inflate the 
rubber bags. The balloon man now pushes 
a shiny, streamline cart with a machine 
that blows them full of helium -gas, 



Meter Foresees Stall of Plane 
and Warns the Pilot, ff 

Anticipating di 



it becomes 
critical, a meter just dev el i .ji d at Langley 
i^Fidd, V^warns the pilot when Ss plane 
i*Vs about to stall. Blamed for a large per-" 1 
spentage of airplane accidents, a -loll occurs 
^ when the plane’s speed is so low or it is 
climb in j_- so steeply that the I law of air 



Push-Button Faucet for Bottle 
Seals Liquid Food Airtight 

i" ^iVXade to fit any' 
bottle having a 



mm ■■ y standard thirty* 4 

B eight -millimeter e 

\ screw top, a bot- 

B A - j tie-cap faucets 

f IST'" keeps the contents v 

airtight and pro- 
vides a convenient 
method of pouring. 
Press your thumb on the faucet button and 
ihe How is instantaneous and easily 



con- 
trolled from individual drops to a full 



Small Ur'arning tube on edge ot rj.'j 1 fi jj del-.cts approach 
of stall and signals pilot 
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over the wings is interrupted. To 
detect a stall before it happens, a 
sharp edge is built into the lead- 
ing edge of the wing and just be- 
fore the main wing reaches a 
stalling angle, a local stall over the 
small sharp edge Is produced. A 
meter detects this local stall by 
a drop in pressure, and sets off a 
warning indicator in the cockpit. 



Electric Music Board 
Is Aid in Teaching 

Operated by an electric motor, 
a board designed to facilitate the 
leaching of music permits the 
pupil to see* touch and hear the 
notes being studied. The device 
is a blackboard containing three 
music staffs. The center st^ff con- 
tains the master scale ranging 
from B-flat to A above the staff. 
On either side are sharps and flats 
of various tones. Top and bottom 
staffs show scales from one to six 
fiats and from one to six sharps. 
The pupil hears the tone played 
from a soundbox located back of 
the board. The electric motor 
blows air through accordion reeds 
to produce the tones. The board, 
thirty by thirty-five inches* is 
portable. Its use is said to speed 
up instruction in music. 




‘Candid' X-Ray Picture Snapped 
in One-Hundredth of a Second 



Taking X-ray picture of the chest ix/ith aid of ‘‘trigger fube' 
which is powered by ordinary fighting 




Storing up power drawn from 
an ordinary 1 10 -volt light socket, 
a small, glass “trigger tube" just r 
developed by We s d oghouse makes 
possible a candid X-ray snapshot 
of the human chest taken in less % 

than one -hundredth second ex- 

■4 

posure, free from distortions « 

sometimes caused by heart move- 
ment. The tube controls the flow 
of 110- volt power to condensers* 
and when a button is pressed after 
eight seconds the stored power is 
released as an 89 t 00G-vo!t maxi- 
mum discharge through the X-ray 
tube. This vacuum “trigger tube” 
incloses electric colls letting pow- 
er how from socket to condensers 
until the coils become heated, then 
the condensers discharge. 
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Sea^lcrne Rump Submerges 

to Lift Craft from Water 



o 



Seaplane on turntable after being lifted from Water E»y ramp 
mnej^an he tahen from the watgr in thirty seconds 

K 



ita^an he ratten from tor warfr i 

tXr 'syUL 

Peiigned to lift seaplanes from the wateT, 
a portable ramp has been demonstrated. 
It submerges and the seaplane is maneu- 
vered over it. Then the ramp rises, picking 
the ship from the water in thirty seconds. 
It has a turntable on which aircraft may 
be turned in anv direction desired. 



The 



The two-cycle, single- 
cylinder engine is mount- 
ed over the front wheel 
where the air is clean and 
its cooling power is un- 
obstructed, The wheel is 
chain-driven through a 
two-speed transmission, 
both throttle and trans- 
mission being controlled 
by handle grips. Rigid 
brake drums on the rear 
wheel are operated by a 
foot pedal. Light and fast, 
the motorcycle weighs 
150 pounds, can carry two 
men ( and travels ten to, 
sixty miles an hour at 1G0 
to 125 miles per gallon. 
The wheelbase Is forty- 
eight inches. 






j 3 

ront-WheeFDrive Motorcycle 
Carries Engine over Fork 

Engine and front fork of a front-wheel- 
drive motorcycle are built as one unit and 
the frame and rear wheel form another 
unit. The two sections can be dismantled 

in a minute for 



Adjustable Drawbar for Trailer 

any automobile 
without drilling, 
cutting, welding or 
otherwise marring 
the car, a drawbar 
for trailers can be 
adjusted to raise 
or lower the trail- 
er to level position. 

Easily detached 
and installed on 
another car by an 
unskilled person 
in less than a half 
hour, it is of spe- 
cial value to mo- 
torists using a 
trailer for only 
short periods and 
to agencies renting 
out trailers for va- 
cation use. 



COu r Bureau of Information keeps on fije 
the names and addresses of makers of, and 
dealers in, all devices described in the 
pages of Popular Mechanics Magazine, We 
are glad to furnish this information to 
our readers upon request, accompanied by 
stamped, self-addressed envelope. 



This motorcycle, with engine Oiler front wheel, CAR 
be taken apart quichty 
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Risking Lives High in Air Is All in Day’s Work 





Risking his life high above ground is fust 
it part of the Job to this steeplejack over- 
hauling the flagpole ui entrance, to a New 
York building ^ 



Here another daring worker appears un- 
wnrried by the fact that he is ailing a skip 
•Currier on a cableway 150 feet above the 
site of a large dam 



Above u dangerous to be sure* but it f '$ all in 
the day's work for these painters dangling 
J5 ‘0 feet above the water on Dei aware River 
bridge cable, Right , another steeplejack gam- 
bles with death an a forty -two story building 
as he switigt from onf porn? to another 
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er spray that is operated 
by the exhaust of an aur 
tomobile. Developed by 
W, T. Emery, a govern- 
ment scientist in Kansas, 
it utilizes gravity feed for * 
the insecticide fluid as fat* 
as the nozzle, where It 
flows through slots and is 
blown out in a mist by the 
exhaust gas. The inven^ 
tor dedicated his patent 
to the free use of the peo- 
ple, making it available 
to anyone wishing to 
manufacture the device. 



with Rumble Seat for Four 



Replaceable Blades 
for Hand Scraper 

Factory-made hand 
scrapers with replaceable 

„ ^ . seem ’ ^ blades are available for shop work, the 

a family of nine climbs^ blades costing, it is estimated, about one- 

tenth the cost of making a scraper by hand; 
mother and seven children! Rather, it is a .The blades ^jtand usage, one blade 

double bicycle, with front seats for the 
pilot and his wife, saddles for three behind*^ 1 
them, and a “rumble seat" at the rear ac-^.^ 
commodating four more. This unusual ve-^ 
hide, owned by a family in Switzerland^ 
is propelled on a “share-the-work" plan. 



Count 'em,' The ftz'e ia front do the u rorki the behind jru ft tide 

Anything less than a bus might 
crowded when a Umnv . 

aboard— yet here is a bicycle carrying dad, J 



Hand semper arid krt of blades which reduce coat 
outlasting ordinary type of scraper 



ij H r , T$^i*** 

. jJk. Standing On the bridge of the new liner 

, ; “Mauretania," the navigating officer can ** K 

jtiJpSBit* 'tS watch an indicator giving an instant and** ^ 

^ / In W* ctmiinuous measurement of the depth 

the sea under his keel. Taking soundings^ *Z 
BM . I formerly was the work of ten minutes or^f i 

.s,' more. The radio echometer, using a high-A**t 

WB53j : frequency beam "re fleeted from the ocearSS 

fl<*u\ records the -depth of water man^L^r 
- /. ' 1 :nu per minute by a "peak" of light on a p 

calibrated scale. Thus it plots a graph ofj £ 

It l ^ ■ ' the contours of the sea bed and helps ^he ^ 

navigato/ verify his position by compari-Jh^ 
Exhaust gas in ferff« hose blows insecticide in Dust sun with charts of known contours. 
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Log Cabin in Woods Hides Anti-Aircraft Gun 




To observers in enemy 
planes riding far over- 
head, this ramshackle log 
hut in the midst of a for- 
est of scrub pines seemed 
harmless enough if, in- 
deed, it could be spotted 
at all by airmen flying 
thousands of feet above. 
But when air raiders ap- 
peared within range, the 
trap was sprung — the roof 
timbers were quickly 
cleared and the hidden 
anti-aircraft gun elevat- 
ed into firing position, 
ready to blast the invad- 
ers out of the sky. This 
was one of the defense 
tricks in the recent ma- 
neuvers at Fort Bragg, 
N. C v where army officers 
demonstrated what they 
termed the world's finest 
anti-a i reraft equ ipment. 



At lop _yau Jcutf on old 
log shack in scrub pines 
of North Carolina , Be* 
iou.i r it ist !i addenly re- 
vtnlrd Its hiding ptoCi- of 
anti-aitiraf t r hft 



Motorless Dishwasher Uses Water Pressure and Soap 



„ . ' Vi ■ 

Operating without motor or moving 

parts, a* simple home dishwasher now on 

the market uses water pressure and com- 




Using the home dishwasher. Note soap container 
f At left.) with hose connection to faucet 

I Y ^ 



mon soap* It consists of a small chromium- 
plated soap chamber three inches in diam- 
eter and eight inches high, with hose run- 
ning to a faucet adapter and to a needle 
spray head. The adapter, made of rubber, 
fits any size faucet. It is held securely to 
the tap by a smalt chain. By flicking a lever 
on the side of the soap chamber, the user 
diverts the water through the chamber to 
obtain a strong spray of hot suds. Turning 
the lever back seals off the soap and eii- ; 
ables the user to get clear hot water for 
rinsing. The amount of soap used is con- 
trolled by the valve. Dishes are placed in 
a rack fitted with a sliding panel which 
may be adjusted to accommodate the num- 
ber of dishes to be washed, up to the ca- 
pacity of the rack, A second rack holds the 
silver. The entire apparatus may be stored 
in a cupboard when not in use. 




Left, mn kin i? tire print in 
Fish laboratory. Right, 
two cfff/nplf i of prints. 
The one at left indicates 
there mere dccu- 

pants in car driven by a 
careless person. The other 
indicates car had several 
occupants, front wheels 
were defective the 
driver unshilled, the tire 
showing results of being 
banged upd sc r up a i 
tigamst curb 
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TUST as the cunning Indian scouts of an 
' earlier day could “read the signs” of 
the man whose trail they were following, 
modern trackers of the highway with seL 
entitle precision can tell much about the 
man who drives an automobile, even if the 
car has been swallowed up by the 900,000 
miles of roads that crisscross the country* 
No longer is the automobile the law* 
breaker’s perfect means of escape* Many 
times it leaves telltale "fingerprints" which 
are as individual and revealing to a tire 
expert as a set of teeth is to a dentist. 
Lawbreakers are being tracked down all 
over the country with the aid of 2,799 tire- 
tread prints filed in the Bureau of Federal 

Investigation in Washington* Once a tire 

r *■ > 
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print is obtained at the scene of a crime* 
the chances arc 100 to one that the tire can 
he identified because the collect ion of pat- 
terns on file covers not only all models 
made in the United States and Canada but 
also the products of tire re builders. 

Tire -sleuthing, though an infant branch 
of criminology, is an important scientific 
one, A pioneer in its development is A r E* 
Benson, product development manager of 
the Fisk Tire company and one of the 
world’s foremost tire engineers. 

“As a growing child develops its own 
personality,” says Mr. Benson, “a new tire 
as it gains in mileage reflects the peculiar 
ities of the car and owner through irreg- 
ular wear. Presence and arrangements of 
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these peculiarities give the tire ils per- 
sonality* 

‘"Five years ago, lire purchases were 
based primarily on size and quality, but 
the development of the automobile for 
specific purposes has brought about spe- 
cialty tires designed to meet particular 
service conditions* Today the tire indus- 
try offers such major types as the start - 
stop for delivery trucks that stop fre- 
quently in city service; mud and snow; 



iflp, left, two prints of potr-inRated tires, the one of left indicating preparations far long, fast trip-, 
Right and bottom, broadcasts of tire prints help police track down criminals 
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edging on design units 
and along the ribs." 

Tire prints also tell the 
experts many things 
about the driver. They 
can tell the approximate 
number of occupants by 
the depths of a print* 
From its width (under or 
over inflation) they can 
tell whether the driver is 
cautious or overconfident 
and by scuffing at the 
sides, where he may have 
hit the curb when park- 
ing, whether or not he is 



farm tractor; safety and bus, passenger car 
and truck tires of various sizes. 

“First inspection of the print immedi- 
ately reveals whether a truck, bus or pas- 
senger tire was used. If it was a passenger 
tire, it is a simple matter of deduction, 
combined with a knowledge of tire sizes, 
to judge whether the ear was in the Chev- 
rolet, Buick or Cadillac class. At times it 
is possible to determine precisely which 
one and its age* because a Chevrolet, for 
example, may carry a certain manufactur- 
er's tire for a particular year, 

“If the car was in an accident, the prob- 
abilities are that the wheels were knocked 
out of alinement. Before the car has been 
driven many miles in this condition, ex- 
cessive wear will begin to show in the 
tire tread* 

“Front wheels only half an inch out of 
alinement will drag tires eighty -seven feet 
in every mile. Such wear is immediately 
evident to the expert’s eye, as revealed in 
the print. When brake drums are out of 
round, another condition will soon become 
apparent. Gripping always in the same 
spot* the tread will be worn in egg-shaped 
spots while the remaining tread will show 
only normal wear. 

"Caster, camber, toe-in and toe-out ac- 
tion in the front wheels all leave their 
identifying marks. Too much camber re- 
sults in gouged-out front tires* Excessive 
toe-in or toe-out action leaves feather- 
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Top, checking motor license plates. Bottom* radio 
dispatcher at control desk with road map tn front of 
him is ready to help trap escaping car 

careless* A tire leaves a “positive" design 
when it passes over a wet road or ground, 
marking its wet track over a dry portion 
similar to a printing process. If the same 
fire stamps its track in mud or other soft 
substance the tracks become a mold or a 
“negative 1 ’ impression. In the Fisk labora- 
tories, experts have developed their own 
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method of making impressions 
by machinery, Federal ex- 
perts* when assigned to a case, 
will photograph a positive 
impression and make a cast of 
a negative impression, using 
paraffin, white wax or plaster 
of paris in the mold io pre- 
serve every detail. 

With almost 1 T 100 hii-and- 
run tragedies annually leav- 
ing few if any clues to the 
killers’ identities, the tire 
print lias become an impor- 
tant aid in the solution of 
crimes of this type. Such tire 
prints have been found at the 
side of the road where the 
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Top, *‘Iie detector 1 ' frequently is used to check clues in hit^run eases. Bottom,, left, examining tire track. 
Center, pouring ire plaster of parts. Right, tire print recorded in mold 



motorist swerved in a vain attempt to 
avoid his victim, in dirt positives on con- 
crete roadways after similar swerving and 
in rubber “scorched" on the asphalt as the 
driver futilely applied his brakes; and 
printed in the victim's own blood. 

Recently a Connecticut policeman, grad- 
uate of the National Police Academy of the 
Bureau of Investigation, tracked down a 
hit-and-run driver who had killed a boy. 
The policeman made a mold of the track 
left by the death car. He found a car with 
a tire that matched the cast, A comparison 
of glass found near the tire track aided the 
identification. Confronted with that evi- 
dence, the driver confessed. 



‘‘Apprehending hit-and-run drivers re- 
quires all the facilities of a modern police 
department,” says Commissioner Oscar G. 
Olander of the Michigan state police. “Ev- 
ery possible contact between police officers 
and garage men, managers of parking lots 
and the general public must be made to 
secure information as to the whereabouts 
of the violator’s car.” 

With more and more police authorities 
throughout the country adding “tire- 
sleuthing" to their scientific equipment, 
officers are now able to piece together 
more information than formerly in send- 
ing out general alarms — and with prompt- 

I Continued to page I36A) 
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Piano Without a Soundboard 
Is Four Instruments in One 



glas* mn.de by the Owens- 
Illinois Glass company, is 
one erf the insulating ma- 
‘ tcrials on the market. It 
has superior electrical 
properties, is resistant to 
high temperatures and 
will not bum, does not 
absorb moisture and is 
undamaged by occasional 
overloads. In addition, it 
penmits reduction in size 
of equipment, such as a 
motor, with resultant 
savings in materials, Fi- 
beTglas is composed of 
extremely fme fibers, 
,0002 inch in diameter, 
made from the remelting 
of glass marbles. One 
Yn a r b l e t h ree-fou r ths i nch 
in diameter makes ap- 
proximately ninety -eight 
miles of fiber, Deltaglass is the name of 
glass fiber insulation used for magnet wire 
manufactured by the General Electric 
company. The wire is recommended for,, 
apparatus windings where the temperature J 
does not exceed 125 degrees centigrade^ 
The insulation is flexible* has high dielec- 
tric strength and resists abrasion, due to a**, 
coating of special varnish. 1 r* 

jtt /£-/£. 4 v 

Midget Car Built from Junk 
Has Eighty-Mile ^ 

Made from j unk ^ arfsT- a*V 

midget car constructed recently has a speed 
of eighty miles per hour. It is equipped 
with small tires of a standard make. Acet- ' 
ylene and arc- wielding equipment were the ' 
principal took used in the work. 
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T Li-u I'ri-iiJj of comhmuti&n musical instrument* Left, phonograph and 
rfidip comportment* tfperp+ operating the radio 

U 
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Phonograph, radio, electronic piano and 
conventional piano have been combined 
<| into a single instrument. With a full 
eighty-eight note keyboard, it is* first of all, 
a conventional piano with the usual ham- 
mers and strings, but minus the sound- 
board. When played in this manner it pos- 
sesses an exquisite tone but, because of the 
absence of a soundboard* the vibrations do 
not carry far enough to disturb neighbors. 

At the turn of a switch the piano is con- 
verted into an electronic piano, the vibra- 
tions of each string being picked up elec- 
trically, amplified and reproduced through 
the loudspeaker in its base, thereby pro- 
ducing tones of a different character. Slid- 
ing out a compartment on the left converts 
it into an electrical phonograph and open- 



* ^ 

Glass Fibers Used, to Insulate 
Electrical Equipment 

Glass insulation for electrical equip- 
ment, including wire and motors, is being 
used in steadily increasing quantities. The 
insulation comes in the form of yarn* 
woven tape* braided sleeving and cloth* 
and is applied by manufacturers. Fiber - 



Afidgot automobile constructed from junk ports 
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Fireboat Hangs 20,000-Gal Ion Screen of Water 
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Its hoses raised in fanlike formation , 
New York’s new fireboat hung a thick cur- 
tain of water over the Hudson river in its 
trial demonstrations recently. Its Diesel - 
electric engines can pump 120.000 gallons a 
minute at a nozzle pressure of 159 pounds 
per square inch, and propel the boat at 
better than sixteen knots. 



Rubber Heel Snaps on the Shoe 
without a Trip to Cobbler 

Rubber heels that can be clipped on the 
shoe by the wearer himself are being in- 
troduced in England. Metal plates are 
* screwed to the shoes, and the heels are 
easily snapped on by means nf simple lock- 
ing clips molded into the rubber. 



Automatic Fuel System Saves Airplane from Gas Failure 












TuJo views of New York* s fireboat wnfivrgmflit 

triaf tta.i. 1 . It L-un pump 515,000 nations per mtnute 
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Promising added safety by eliminating 
the danger of running out of gas while 
landing, taking oil or Hying low, an auto- 
matic fuel s ystem for airplanes automat- 
ically^ - switches from an empty tank to a 
full one. The, device relies on falling fuel 



pressure in the emptying tank to turn the 
fuel coek to the next tank. Should it be 
empty, the fuel cock would continue turn- 
ing until it did come to a tank containing 
fuel enough to boost the pressure above 



TJ^^Cla^yhm QjtX l&ci. 



the level at which the device operates. 
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IF YOU want to go to sea. Uncle Sam 
1 will do all he can to help you rise to 
command. Nearly all the officers of Amer- 
ica's merchant marine worked their way 
from the foVsle up to the bridge and to- 
day the Maritime Commission is starting a 
serious effort to help young men make a 
success of their seagoing careers. 

In the next ten years 500 ships ranging 



from freighters to giant 
passenger liners are go- 
ing to be built under the 
American flag. Though 
some will take the place 
of vessels wearing out, an 
army of about 10,000 new 
sailors, including steam 
and Diesel engineers, 
captains, navigators and 
radio men, will be needed 
to man the new fleet 
Technical skill has al- 
ready replaced brawn at 
sea and a new breed of 
sai barmen is in demand. 
The derisive jeer of old 
tars, “wooden men and 
iron ships/' is as out of 
date now as the iron men 
and wooden ships that the 
first vessels propelled by 
steam replaced. 

Specifically, the com- 
mission is opening seamanship schools at 
which men who have already shipped to 
sea can be trained to increase their rank 
and pay. The commission is also over- 
hauling the cadet system by which young 
men receive instruction at sea. In the past 
cadets sometimes regarded their ocean 
trips simply as vacations but now an ap- 
plicant for such a post must apply to the 






cers so they will be qualified for jobs in the 
growing merchant fleet. Prospective cadets must 
be between eighteen and twenty-three years old 
and must be high- school graduates with four- 
teen standard credits. There are other classifi- 
cations for those who have had other training, 
such as instruction on n state school ship. 

New marine sc ho o Is „ to be operated jointly by 
the Maritime Commission and the Coast Guard, 
are being established at Hoffman and Swinburne 
islands in New York, at Government island in 
California, and at a site on the Gulf Coast. The 



d t re ct o o f ma r i t i m e 
personnel. United 
States Majd-tim^e 
Commission, 4STa.ali- 
mg ton, D. C., who 
makes sure that the 
young man really 
wants to go to sea 
before signing him 
on. Each vessel sail- 
ing under an operat- 
ing or construction 
subsidy is required to 
carry a small number 
of cadets who receive 
p e rs o n a 1 instruc tion 
from the officers after 
they have finished 
their daily duties. 

The cadet plan is 
intended to train 
young men to be- 
come competent offi- 



Codet on passenger liner testing public-ad- 
dress system fry which passengers and crew 
can he commanded during emergencies. Tap, 
the "Tusitaia,” htli*rtgged sailing ship just 
after she had arrived ?n Honolulu tram New 
York. She made the irrp ijj eighty- foil r days 
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tap, of hand steering tif/ieeJ on bridge* Below, 
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schools will use the S.S r ”Edge- 
mooi'” and the full -rigged sailing 
ships “Tusitala" and “Joseph Con- 
rad"' for training cruises- Bona fide 
merchant seamen who are unem- 
ployed are eligible for enrollment 
and will receive a three months’ 
course with pay, food, clothes and 
quarters. Pay runs from $36 to 
$125 per month, depending on the 
rank of the applicant. The re- 
quirements are that the student 
must be a citizen, twenty-one 
years of age or older, and must 
have served a minimum of twen- 
ty^ feu r mon t h s at sea . 1 nstr ucl i o n 
in the schools will include lifeboat 
drill, abandon ship drill, care of 
staterooms, overhauling of equips 
ment and engine room and deck 
machinery, with special instruc- 
tion for radio, electrical and cler- 
ical ratings. The commission expects that 
the schools will graduate 3,000 men and 
300 officers per year, providing a reserve 
of capable men for the expansion of the 
merchant marine. 

Life at sea today is nothing like the life 
of the past. Working conditions and pay 
on American vessels are the best in the 
world, having been improved considerably 



Sundays and holidays oil when the ship is 
in a safe harbor. At foreign ports, with the 
captain s permission and depending on port 
regulations, seamen go ashore to see the 
sights and shop for curios. 

Instead of the traditional damp, cramped 
and smelly forecastles the crews live in 
comfortable quarters on modern ships. 
On the two new oil tankers recently put 



in the last few years. Men in the 
deck and engine-room depart- 
ments work eight hours a day, 
four hours on and eight hours off, 
and arc paid extra when overtime 
is necessary. Safety at sea is al- 
ways more important than punch- 
ing a time dock. 

Seamen box and wrestle on their 
off watches and engage in other 
sports. In the tropics they sleep 
on deck if they desire. Libraries 
of several hundred volumes are 
provided on most ships. You get 
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in commission by the 
Standard Dil company of 
California each normal 
crow of thirty-seven men 
live and sleep in light, 
airy cabins* Ordinary 
seamen get quarters as 
desirable as officers’ 
staterooms* No room is 
occupied by more than 
two men. Each bunk has 
a deep spring mattress, 
sheets, and blankets. 
There are reading lights, 
rugs on the floor, hot and 
cold water in the porce- 
lain washstand. desk and 
chairs, and even a built- 
in antenna for personal 
radio sets* There is warm 
and cold air circulation 
for each room, regulated 
with the weather , as well 
as electric fans. A har- 
monious color scheme 
decorating the walls, fur- 
nishings and curtains 
makes each cabin a com* 
for table home at sea. Old 
seamen used to shipping 
on freighters built twenty 
years ago can’t believe 
their eyes when they see 
the quarters* 

When crew members on 
tankers go off duty they 
may loaf in the unlicensed 
personnels recreation 
room, fitted with uphol- 
stered furniture, where 
they will find others read- 
ing, playing cards and 
swapping yarns. The 
crew's messroom is just 
as modern and the ship’s 
galley is equipped on a 
small scale like a passen- 
ger liner’s. These two 
ships have the most up- 
to-date living quarters of 
any vessels afloat and 
they are serving as mod- 
els in the designing of 
crew’s quarters for other 
new ships. 

{Continued to page II9A> 



Same of erew of the " < tV- H- fop, in their recreation room. Center, 

tree's mersr^nm of this modem oil tanker. Food fiemlor fo tAaf served 
to passengers on ihe bin liners is served to (reuij tAeJC days, Bottom r 
Crew's quarters for two men on oil tanker, JVofe the commodious quarters 
which are the men's Rooting home 
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Giant Crane to Lift Riders 

in Cages to See Exposition 



grease arid sensitive pho- 
tographic paper. Weakly 
radioactive compounds of 
thorium are mixed with 
amber petrolatum and 
smeared over the metal, 
which is then placed in a 
chamber where a pres- 
sure of 1,000 pounds to 
the square inch forces the 
grease into any surface 
crack. An alcohol wash 
removes all the grease 
except that which has 
penetrated into cracks* 
Then the metal is wrapped 
in the sensitive paper and 
stored for a week, during 
which the traces of radio- 
active matter leave their 
imprint on the paper. 



Gun Sight Protected 
from Damage by 
Rubber Sheath 

w 

Knock your gun sight 
accidentally against a 
fence or tree and the jolt" 
may ruin the accuracy of 
the rifle. If the sight is a 
hairbreadth out of line 
your aim at a target a few 
hundred yards away ts 
uncertain* A rubber 
sheath, however, prevents^ 
any injury to the sight. It 
slips over the gun sight' 
and the end of the barrel, 
thus keeping dirt and dust 
out of the barrel while it 
protects the sight. 



WraiJjrn.tr fl/ huge crane which will lift two coges, loaded tUi'tfi visitors to 
exposition* high into the air for view of fair 



Visitors to the 1939 Golden Gate International Exposition 
on San Francisco Bay will be given a thrill ride by a giant 
crane. Swinging two large steel cages 16f> 
feet into the air, the crane will provide a 
new kind of sky ride* The cages will ac- 
commodate twenty-five passengers each 
and will be swung out over a wide arc as \ 

the crane revolves, giving the spectators a 
dizzy view of the exposition. ^ * 



Radioactive Grease Finds Flaw 
in Surface of Metal 

Tiny flaws in the surface of metals are 
eing hunted by means of radioactive 



Rubber guard fits over gun sight as shock absorber 
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V/OU had a lot of fun 
during the last year. 

Do you have any record 
of if now — any quick way 
of turning back to those 
good times and enjoying 
them again? 

The chances are you 
haven’t. Yet, if you own 
a camera you have the 
perfect means for keep- 
ing a record of all the things you do and 
enjoy, so that you can review' them when- 
ever you wish. 

Any family should keep such a history 
of its good times. The results are a con- 
stant delight — not only when the pictures 
are viewed for the first time, hut in later 



years. As a person grows older, nothing is 
more cherished than memories, and a cam- 
era is the ideal means of crystallizing 
memories in enduring form. 

Many people overlook the hundreds of 
picture opportunities that occur every year 
in any home, thinking only an unusual 
occasion or striking subject deserves a 
picture. As a matter of fact, it is usually 
the small, everyday occurrences that yield 






Top, en an i'm a t ed "sfrl/" makes a lively entry in ffie pictorial annals of the family. Below, the family 
history book, tt should be a Ipo^e-Icai album to permit additions from time to time 
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Baking at a historical 
cake is go a d far 43 
strips of piefwre#*'— 
and Watch the can- 
dles grow on a cake 
from birthday to 
birthday! Silhouette, 
below in center^, adds 
decorative quality to 
family record. And 
don't neglect the pets 






pictures with the most appeal. A traveler 
can make a grand picture of towering 
mountains or a lofty waterfall somew T here 
in the west; such pictures are certainly 
well worth while. But a picture of your 
small son with pencil and paper, trying to 
draw circles around an in- 
verted saucer, is far more 
valuable to you than the 
grandeur of all the mountains 
in the world. 



What pictures belong in 
your family book? Pictures 
of anything you want to 
rem ember* whether it be 
some special celebration, 
or the baby smiling to dis- 
play a brand-new tooth. 
Around the home* an alert 
snapshooter can find pic- 
ture opportunities twenty - 
four hours a day* 365 days in the year. Just take 
down your 1939 calendar and note the special 
occasions: New Year’s Day, Easter, Fourth of 
July, Christmas and the rest. Each means holi- 
day activities. Each has a story to be told in 
pictures. Now* note the family birthdays and 
anniversaries, graduation days, the opening of 
school, and possibly a wedding day. 

But hundreds of other occasions, not so special, 
are replete with picture opportunities. There 
are outdoor and indoor sports — baseball on the 




F 0 F U L A R 



M E V II A N I C S 



47 




Top, tftc /nmily orrftrstrcr re- 
fieuries . Don't fuvl ft p picrtire 
dressing for a patty. 
Drawing shows how to enlarge 
from movie Him; below, u feed- 
room IFteni: U.i*rf/l rcrMi'nrJierrjiiJ' 



lawn, checkers in the living-room, sleigh 
rides and skating parties. There arc 
week-end trips, a summer camp, and a 
vacation that certainly demand ample 
picturing. Fishing and hunting excur- 
sions arc full of piclurc chances. 

What about pictures around the house? 
Homes and furnishings change, so take 
pictures of the rooms for comparison 



from year to year. Details 
are interesting* too: the 
sunny corner in the bed- 
room. flowers in the 
kitchen window. Outside, 
there are improvements 
in landscaping, new 
shrubs, new flagstones in 
the garden walk. Before- 
and- after pictures tell the 
story well, and to make it 
complete, catch a few in- 
between snaps of the ac- 
tual placing of the flag- 
stones, the planting of 
flowers. 

There are opportunities 
for biography, too. In- 
deed, etich member of the 
family deserves a special 
section of the family 

{Continued to ItdA) 
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Cotton Runway for Airport 
Is Covered with Asphalt 









r/trce rrirn unroll oaf ton binder aft airport runway 
after truck lays down adhesive coating of tar 

Airplanes are taking uil from a col Ion 
runway at Reilly field in Alabama* Cotton 
fabric was used as a binder for the surfac- 
ing, A tar preparation was first sprayed 
over the runway; then workmen unrolled 
the long “blanket 1 * of cotton. This was cov-^J 
ered wtth asphalt and then rolled smooth. 

H t > ■§, 

Skimming Milk Made Impossible , 
by Crushing the Cream 

Milk can be fixed so that the cream can-' 
not be skimmed off, it has been found. 
The feat is accomplished by distributing, 
the fat, which forms cream* so thoroughly 
through the milk that it is never able to" 
unite, A cream-spreading machine drives N 
fresh milk through small openings under 
pressure of 2,000 to 2.500 pounds* crushing 
the fat globules into tiny particles. 



elapsed, one of the light tubes goes out, 
another is extinguished after the next fifth, 
and so on* and the driver can always tell 
how long he must wait for the change to 
red or gr&em 

l<7rtr| 

Clamp for Spiking Wire Rope 
Eliminates Tedious Work 

Hours of cable-splicing can be reduced 
to minutes of easy work by a clamp, which 
is available for all 
standard sizes of 
wire rope. The ne- 
cessity of calling 
in a skilled cable 
rigger is obviated, 
for anyone can ap- 
ply the clamp. In- 
side the clamp are 

two ha If- sleeves which fit snugly around a 
section of the cable and join together to 
form a threaded core around the joint to 
be made, This core tapers slightly from 
the center so that the sections of cable are 
forced together tightly as the heavy 
mg nuts are screwed toward the 

-i /fl *2 ^ i 

Lantern Defies a Hurricane 
in Wind-Tunnel Tests 

Hurricane blasts exceeding 100 miles per 
hour were employed recently to test a 
pressure mantle lantern. Placed in a wind 
tunnel used for testing airplane parts and 
construction* the lantern was not extin- 
guished by the hurricane -like wind cre- 
ated by the big propeller. 



jx f l W 

Five^Barred Neon Traffic Light 
Costs Less to Operate 

Motorists watch- 
ing a five-ban cd 
traffic light know 
just how soon the 
signal will change. 
The bars are neon 
tubes which gleam 
through the thick - 
est weather; when 
one-fifth o f 1 h e 
time cycle has 



Lantern suspended in wind tunnei far test in hurri- 
cane blast of tOO milts pir Aifiir 
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Fifteen-Mile Field Gun Hwrls 
Ninety-Five Pound Projectile 



OBlcloJ Dhole* by U. 3, Army Air Carps 

Big field gun being cleaned after firing ninety- five pound shell. The 

with ten rubber--tired wheel* 
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u-eapon rides on m fufr^r fitted 

i xl rr-tAi USD/i^ K tL 

Firing a ninety-five pound shell at the rate of one & min- 
ute, the U, S. army’s new 155-millimeter gun has a range of 
about fifteen miles. The shell reaches a height of 30,000 feet 
at the top of its trajectory. Complete with its heavy, ten- 
whoeled rubber-tired carrier, the gun weighs fifteen and 
one-half tons, but is towed in one load. It can be set up in 
firing position in thirty to forty -five minutes. Developed 
in the last two years, the gun is one of the 
few field artillery guns of purely Amer- 
ican design. 
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^Hosiery Fiber Made from Coal 
Is Elastic but Strong as Steel 



From such common raw materials as 
coal, water and air, du Pont chemists have 
developed a synthetic fiber for hosiery, 
fabrics, bristles and plastic products. Giv- 
en the name “Nylon/ f this fiber can be 
drawn into filaments as strong as steel and 
yet more elastic than natural fibers, fine 
and lustrous. It is described as the first 
organic textile fiber made by man from 
minerals. Already toothbrush bristles are 
being made from the new product* One of 
its most promising uses is in the manufac- 
ture of hosiery of extreme sheerness, elas- 



ticity, strength and resist- 
ance to runs. Other pos- 
sibilities are sewing 
thread, knit goods, racket 
strings, fishing lines, 
transparent wrapping 
film and. clothing fabrics, 

/Ol 4 * , 
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Calculator Figures 

Enlarging Time 

Exposure time for en- 
larging photos can be ar- 
rived at accurately and 
simply with the aid of a 
“slide rule** calculator 
just brought out. The 
strength of the light 
emerging from the en- 
larger lens must first be 
measured with a light 
meter, and the emulsion 
speed of the paper must 
be known. Then the cal- 
culator is put to work, 
figuring proper exposure 
time from the area, emul- 
si on speed, and flat or 
contrasty quality of the 
negative. The picture size 
scale extends up to forty 
by sixty inches, and the 
exposure time scale from 
ten minutes down to fif- 
teen -hundredths second. 



This simple iJn'Ji-rufe eakiiMfiT helps to find 
exposure time tor enlarging photos 
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Top, drilling ot lower edge of crater * 
Bottom, rope taut , and ru’roen (util, for 
descent into ervVOSSe 



1 T TAKES from three o’clock 
in the morning until noon to 
climb up the steep rock walls 
and over the treacherous gla- 
ciers to the summit of snow- 
capped Mount Adams in south- 
ern Washington. More than 
once you are tempted to give up 
as your lungs heave for more 
oxygen and your muscles cramp 
from cold and over exert ion. 

When you get there, 12.307 feet 
above sea level, you expect to 
find a storm -ripped flag, and 
little else. 

But the shriek of the wind 
over the last hump brings with 
it the whinnying of horses and 
the throb of a gasoline engine. 
Impossible as it seems, the 
scene on top of the Pacific Northwest's sec- 
ond highest mountain is one of industry* 

The reason is a fortune in sulphur ice- 
bound in the summit crater* Blinding bliz- 



zards, tremendous ice crevasses and all the 
dangers of Arctic -like high -altitude con- 
ditions stand between it and its market, 
but determined Wade H. Dean doesn’t care 
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J..p f t > si orm-st reamlined 
ice an over-turned drill 
jig, Be!aW t « sulphur 
pro&pCctar gain efimhiftg 
near mcuntarnlop nunc 



about that He said eight years ago that 
he would "'lick that mountain” if it took 
him fifteen years, and now his goal appears 
within his grasp. 

His crew of fur-clad prospectors has 
made a home on the bleak summit and be- 
tween blizzards has succeeded in digging 
enough holes through the flinty ice to 
“prove up' a million-ton deposit of fifty 
per cent sulphur ore, more than 100,000 
tons of thirty-three and one-third per cent 
alum (aluminum sulphate) and substantial 
deposits of gypsum. Now plans are being 
laid for a nine- mile aerial tramway to 
bring the ore literally out of the sky. 

The Mount Adams project is considered 
commercially practical because of the 
ready Northwest market for the sulphur 
as a farm fertilizer and a chemical reagent 
used in paper mills. The gypsum may be 
used either as a fertilizer or in the making 
of plaster of paris. Alum is widely used in 
the purification of water, and interesting 
prospects for its use as a source of alumi- 
num arc being investigated. 

Upon reaching the top you stand in a 
chilling wind and survey the unusual scene 
from the ice -covered roof of a little cabin 
which is the prospectors* headquarters. 
Built in 1921 as a United States Forest 
Service lookout station but later aban- 
doned as impractical, the cabin is an- 
chored with heavy cables so the wind can- 
not toss it over a 1,000-foot precipice just 
a few yards away. 

The icy surface of the crater slopes 
slightly downward to the north — a great 



white 200-acre shelf ending abruptly in the 
emptiness above the dlouds. A black rock 
projection which Dean identifies as “the 
Pinnacle” juts skyward Io the left, a rem- 
nant of the west crater rim. Where the 
other crater walls long since have been 
carried away, the ice is bent over at the 
edges, cracked into mighty crevasses, 
perched perilously before beginning its 
near-vertical descent in the tumultuous 
Adams Glacier. Beyond, in a sea of clouds. 
Mount Saint Helens protrudes its sym- 
metrical white head to the left, and over 
more cotton carpeting on its right the de- 
fiant high summit of Mount Rainier looks 
deceivingly close. 

The Sky Mine has few visitors, but when 
one appears, he and Dean rope themselves 
together for safely to descend a steep ice 
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embankment to flip craters flat 
surface, 

“Chock-full of ice,” Dean shouts 
in the roar of the wind, “Most of 
the sulphur’s underneath/’ 

He points out three dark ridges 
of sulphur rock, each about 400 feet 
lung and varying from 100 to 400 
feel in width. 



Top, ail barrel servea of bathtub. Bottom , path' 
train bi'cnli'it for f^f milt*. Ctrtle, pock horscn and 
erctli oA the mmniit 

*. r ' r . , , ■ 

■* 

another ridge farther over to the right, 
Thai one hasn’t been named. It's a bad 
spot — full of hydrogen sulphide gas.- 
Some of the boys have had some mighty* 
narrow escapes in the fumes.” , 

The smell of sulphur is all over the _ 
mountain top, and workmen near the’ 



“Here 1 s South Island — it’s an island in 
ice, . , Over there where we’re going is 
North Ridge/’ Dean calls out the sulphur- 
ous landmarks. “You can see the end of 



source of the fumes find silver coins in 
their pockets tarnished in only a few hours. 
On one end of South Island a fumarole 
exhales the gas and water vapor at a tern- 

(Continued to page 129A) 
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Giant Landplane Has Space for Forty -Two 









Twcnty-vn* tan passenger -carrying landplane in flight. Vote that under- 

Carriage has 6^fn retracted into the engine nacelles 



With a passenger ca- 
pacity of forty-two, one 
of the largest landpUmes 
in regular service has re- 
tr actable undercarriage 
which folds into the en- 
gine nacelles when the 
ship is in the air. The 
plane weighs twenty-one 
tons, has a top speed of 
200 miles per hour and 
cruises at 160 miles an 
hour. Its wing span is 123 
feet. The plane, Imperial 
Airways* new “Ensign/ 1 
was "built for European 
and Empire service. 
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that they tilt the truck 
cab up in the air are load- 
ed with the greatest < f 
ease by a winch truck, the 
winch being geared to the 
truck -motorr ^The" triple A 
motored machine being 
loaded in the photograph 
s ho wn here weighed 
55,000 pounds. As it was 
pulled forward, of eourst 
the front end settled J 
the ground. The winch 
controlled by the drivr 

i-t : a 7 I. 

Electri 






ahtisfldl photo shows front of truck tilted into air uihile powerful 
winch pulls n load of $5,000 pounds rmta the t rucji bed 

Alon" for Dictation in Plane or Automobile 
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Dictating to the “electric secretary w in au to 



You can take your secretary along on 
ur next business trip by plane, train or 
automobile and dictate a “talking letter’’ 
that folds into an envelope and is mailed 
for three cents. It is an electric secretary, 
recording and reproducing the dictator’s 
voice on a material so thin that ten aver- 
age-size letters weigh only an ounce. The 
apparatus itself is about the size and 
weight of a portable typewriter. It can be 
operated by automobile batteries. The 
salesman or executive can dictate letters 
while driving his car, play the record back 
to himself immediately, and listen to “pep 
talks’’ received from the home office. 
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Fingertip Puppet Show Fits in Overnight Bag 




ope rat a r f s hands i aith doils on 
fingers ready far crjH,raiTu 
Clath-cat’ered pencils are used 
hets for long legs. Right, new 
and old puppets demonstrat- 






Above, “backstage 



view 01 



ed ; three tower dolls arc 
gerettes.** Without strings^ 
bulky stages are unnecessary 



fituek backdrop near 1 able edge brings out 
liijAi-cosfiimed do! is by contrast and op* 
erator's arms, wrapped in black, are al- 
most invisible. H'/ien room is darkened 
for show, ordinary battery flashlight pro- 
vides spotlight effects. Operator at left is 
holding colored glass in front of flashlight 



There are no strings to the 
puppet show staged by a Chi* 
cflffO coup!?, rhcji-:? is fin- 
gertip perfarttiuricc — and the 
whole table-top troupe fils 
neatijy into an ordinary over* 
night bag. The do if.-: are fash- 
ioned in the usual manner, hut 
without legs* Two holes in the 
lower part of the. costume 
serve as openings for two fin- 
gers of the operator’s hand T 
which form the marionettes 
legs. Sr t the bottom picture, 
one operator contents two dal Is 
af /eff K another ironfraJ; the 
dragon, a cloth aver the arm 
becoming the dragon** body 
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Sea^gQing postman finds floating mailbox dropped from ship and remoDrs 
(he fetters to 6a forwarded to their destinations 



Floating 

dropped overboard by 
passing ships, are picked 
up offshore by wading 
postmen. The boxes pre 
carried to shore by the 
tide and the mail in them > 
is forwarded to destina- 
tion, Thus ships save the 
time of putting into port’ 
for nothing more than 
mailing a few letters. 



Two-Tone Tongs 
Handy for 






, „ Darkroom 

tongs that 



(TV 

show 



Eed 

white under the r" w y 
light of the darkroom, and' 
black tongs that stay 
black* are offered as an 
aid to the photographer 
to keep from mixing 
chemicals. Made of 
breakable plastic* 
proof and stainproof, they 
are sold in pairs. The red 
pair is intended to be used 
only for handling prints i 
in the developer solution 
and the black one only 
for the hypo solution. 



UL 

Electric Robot Walks and Answers Visitors' Questions 




Visitors to the Golden Gate In- 
ternational Exposition this year 
may be surprised to find an elec- 
trical robot at the information 
desk of a public utility company's 
exhibit. It will answer questions* 
move about and perform simple 
actions. You step to the informa- 
tion desk and dial your question 
to the “clerk in charge.” The ro- 
bot* at a microphone* tunes in by 
remote control and reacts to the 
question by giving complete in- 
formation on rural electrification, 
family budget and other power- 
industry problems. 




Aobot ready to an Surer ffuedtjuns of visitors 









NEW FRONTIER 



plauiins in virgin soil 
full of stumps, in 
Ala-thu. Hfiou. towing 
plan*- at Fairbanks mf- 
port in A iosha 
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By Ruth and Bill Albee 



Y^/EST of the Mackenzie rivcr t and 
stretching northwest from central 
British Columbia to Bering strait, lies an 
area half as large as the United States. 
Here 5 are vast unpopulated areas contain- 
ing resources of farm lands, grazing lands, 
timber, minerals, oil and water power, all 



timer to come and claim as his own. This 
area has as great a range of climate and 
almost as many opportunities as the north- 
ern half of tiie United States had when our 
forefathers settled there. 

Economists claim that one reason this 
last depression was severe was that there 
were no more new frontiers where the un- 



waiting for the modern pioneer or adven 
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employed could start life anew, 
acquire a “stake," and develop 
new sources of wealth and new 
markets for goods. The depression 
has developed in the hearts of 
thousands a yearning for the se- 
curity and independence for which 
the frontier has become a symbol 
— a piece of land they can call 
their own* a shelter, however 
crude* against cold and storm, and 
the opportunity to live off the land 
regardless of the booms and de- 
pressions of the industrial world. 

There may be no new frontiers 
within the geographical limits of 
the United States* but what of 
Alaska and northwestern Canada? 
The opportunity is there for those 
who really want it. Why, then, 
haven't more people taken advan- 
tage of it? The answer seems to 
be, first, the widespread miscon- 
ception of the country; second, the 
general lack of pioneering knowl- 
edge and temperament among the 
younger generation. 

No one wants to send a horde of 
tenderfeet 4nto the “sticks.'* And 
it ife likhly that a young man 
or woman is in less danger out in 
the wilderness than in the modern 
city. You hear of people torn apart 
by grizzlies* freezing to death in 
blizzards* drowning in rapids, get- 
ting lost and starving in the wilds* 
But they are no more representa- 
tive of life in the far north than 
the daily stories in the newspapers 
about shootings, kidnapmgs and 
auto accidents, are representative 
of life in the cities. 



Top, a northern freighter with a loi td of Supplies. Below, un- 
loading bat* d salmon at Fort Yuhon t a road toller made of logs 
in Vufcsrt territory, and using dogs as pack nnimais in summer, 
/ n winter the dogs are sled animaJj 
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On the edge of the frontier boys 
of twelve often are found doing 
men s work — driving do gt earns, 
tractors, running swift rivers in 
poling boats, shooting moose and 
butchering them for the family 
larder. Today the pioneer has 
available all sorts of modern de- 
“ vices with which to conquer the 
wilderness if he has the money to 
buy them. The continuous- track 
tractor goes where there are no 
roads, and hauls enormous loads 
over snow and ice, The airplane 
brings the most remote localities 
within a few hours of civilization. 
The outboard motor makes possi- 
ble the navigation of the swiftest 
and shallowest streams. The radio 



Top, seining salmon, a major Alaskan n crap ™ Center, 
using □ cableway to Crass an- rivet. Bottom, 

bad rands or even lack of roads do not slop freight 
“trains’* like this in Alaska 



connects the isolated cabins with the en- 
tire world. Gasoline lamps are common. 
Some northern pioneers have individual 
electric power plants with alhthe modem 
electrical conveniences. 

Even though the average pioneer may 
not be able to afford these mechanical 
aids at first, he benefits by tjiejr mere 
presence. The airplane, for instance, Is 
always available to rush a doctor or med- 
ical supplies to remote localities in emer- 
gencies, often at government expense. 
Actually, the ax, the rifle and a few sim- 
ple tools are all that the modem pioneer 
needs, if he has the will to use them. 

(Continued to pa^e 1 49 A ) 
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Rack for Clothes Closet 
Eliminates Crowding 



Clothes closet rach in place. Inset, folding rack 
against wall of the closet 

Increasing closet capacity by permitting 
storage of clothing more efficiently, a fold* 
ing rack for home, apartment or office is 
on the market, Made of steel, it comes in 
standard lengths of two, three or four feet, 
or may be obtained in sizes to fit some 
particular closet. The rack is mounted on 
the wall with four screws. It provides a 
full-length hanger bar for coats, suits and 
a full-length shoe shelf, a venti- 
lated hat shelf with dust cover, a t general 
utility shelf and. two belt and tie racks. 



Flashlight Tray for Change 
Sell Batteries 



Sales of flash- 
light batteries 
multiplied when 
stores introduced 
a counter tray for 
change which 
flashes “thank 
you’' when the 



4 VNICS 

customer reaches for big money. On each 
side of the tray there is display room for 
three batteries, serving as a reminder to 
the customer, 

7 i u 3 f 

Speedy Single-Seat Fighters 
Lead Aerial Offense 

Claimed to be two of the fastest single- 
seat fighting planes in the world, the ^Hur- 
ricane^ and the "Spit fire,” shown on the 
opposite page, are being produced in quan- 
tities for Great Britain's Royal Air Force, 
The “Hurricane” has a rated speed of 350 
miles per hour, but has attained slightly 
more than 400 miles an hour in some tests. 
It has a liquid-cooled Rolls-Royce twelve- 
cylinder engine which develops 1,100 
horsepower. The ship can climb to 15,000 
feet in six minutes and has a service ceil- 
ing of 39,000 feet. Split flaps enable it to 
land at sixty miles per hour. It carries 
eight guns, four in each wing. The “Spit- 
fire,” an all-metal plane, is reported to 
have a speed of about 400 miles per hour. 
It also is driven by a Rolls-Royce engine. 



Table Shaper for the Workshop 
Has Tilting Motor Holder 



This table shaper with tilting motor is handy for the 
home or professional craftsman 

With a tilting motor holder that permits 
changing the angle of the motor, a table 
shaper can be used for longuing and 
grooving, rabbeting, rounding over cor- 
ners and all types of molding cuts. It has a 
three-eighths horsepower motor* An ad- 
justable straight guide and a safety guard 
with spring tension are available for use 
with the shaper* ~ ; 



/C^T 



POP UL A K ME C H A N I C S 



61 



a r* ^ ■ -f 





rein forged 

hECTIOM TO 
SHIELD Pf LOT 

IF 

OVtfitjJRN&i 



• runcE TVBE.fi 



G:L Trttd^. 



Latest Fighting Planes Fly Six Miles a Minute 



)»M EN'jTM $\ FT.. 5 If' 
KBtF- WEIGHT 1iFT r l |R 
CARRIE. 



MiKi 
A-EF. ..'-7.5 
jS. TtLT 



HA Vi' Kfc R, 

'hurricane” 



RfUP-pE'K. 

j,- REjR LIGHT 



AN S£ NNV-*, 



LOVEKtO 

COCKPIT 



BADIO 



- FABRIC 
LOVtR I HG 



rftlC' TRiKMFWe WHEEL., i 



WiRE-fKrAGtD tl/lJL 
FRAMING 1 4 0 f ™ R 1 M fc 



FOR* SIGHT hv - L Tn?tK ’'- 



IV 



r A. A F I f. 

COVERING 






■ Vi FT A L 
LEAPING TD(*E 



LAN&IHG 

LIGHT 



>1 BROW MFN& TtP* 
’■r'flt.h i’HE our^ in 
F I T H FB WING 



AMHljlllTsON 
&C* E i.... 



yoo 'i.p. 
SOU^-TOVCE 
BERLIN n" 
MOTOR 



iVI li ij 



r LTE L i fit N L’-. 












COVERED r CO <TROL UvVEB. 
J { i-FUE L J 



PA&iq 



SfcAft 1.IT.HT. 



. KUPGEft 

TA& — . 
i 1 t V TOR' 
miMttlND 
TA& 



VICKERS 

* ;j F I T F 3 R E 



ANTEH ha 



■'- \ l ■ r.LTTiL 
^rLEFLTtD 
COV F.f? ' N G 



- il-jt . 

0>Y 1 '-E.PE , 

CTi FHGEk 



<VtJ. -W.tT.F L 
<VE T10W 



r y 1 f- jp c 
I fUjfKHE AD 



O'L TAttft 

WUN-Qr FUEL TANK 



EiivOwN’HC' T>F’E 
v ftCH.I Nt H'Hb 



r',NPF6J.Ci 

LIGHT 



1,1430 H.ft 
R CL l; h'OYC c 
".YltULl N LI ,+ 

mo tom 



WIHG 



1 ", M 








-4 



//ere ore of EnfiTontf'* latest fighting planes , bo th 

of which are rated <if speeds around six miles put mrnufe- 
Note Browning -typo machine guns in usings of both ships 

& - LI i f\ \ f ^ - 



rt ft 



V 






r 



* n 



LA. 




62 



POPULAR MECHANICS 



Latest Liner Is Larger than the “ Queen Mary” 




queen Elizabeth 



NOTE ABSENCE t)F LAROE 
VEMTI; LATOI^S GIVING 
MORE DECK SPACE -v „ y 



FUNNELS 

INTERNALLY 

braced 



NLW 3 rd CLASS 
SPORTS DECK 

WHEEL HQL'SC , 



WtDE --mm 

SPORTS DECK 
4C Ari frTc LASS’! 
l m rM L§ 

-IN LETS 



‘Queen 

MARY 



Outstanding in this comparison of “Quepn Elizabeth*' and f ‘Quian Mory p Is fha cast irtCi^dKO M deck 
space. Note, in the new finer, lAui pfurj.TJon ha# been made for a third-class sports deck 



INTRODUCING the latest ideas in ship 
1 construction, the gigantic new Cunard- 
White Star liner, '"Queen Elizabeth ,* 1 was 
launched recently at Clydebank, Glasgow, 
Scotland, and the work of fitting begun. 
The great passenger-carrying vessel is ten 
feet longer than her sister ship, the “Queen 
Mary,” and offers considerably more deck 
space than either the “Queen Mary" or the 
big French liner, “Normandie.” This is due 
to the absence of large ventilators and to 
the lowering of the main saloon s height on 



the “Queen Elizabeth , 11 Space ort deck is 
reserved for sports activities of first, sec- 
ond and even third class passengers, Re- 
ducing the height of the main saloon elim- 
inates the necessity for interrupting the 
run of the sports deck, as was the case on 
the “Queen Mary.' - Another feature of the 
new ocean queen is the use of very large 
water- tube boilers, the largest ever fitted 
into a ship. They are so large that they 
could not be lowered into the vessel in one 
piece, as is usually done, but had to bo 
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Giant Boilers to Drive the “Queen Elizabeth” 



I 





5POPTS 

DECK. 



FLUSH DECK 



■I Mr KG SALOON 



GEARED TURBINES 



"Queen Elizabeth'* 



gross roNMAGE as,oao 
(APPROXIMATE 
length 
S£AM I JA 




Queen Mary 



*- three 
fuKnels, all 
ACU V E 



GROSS TONNAGE HhZZS 
LENGTH OVERALL I.02G ft. 
BEAM US FT. 



GEARED TURBINES- 



\i 



\- 





(NCRRASiMO 

zmtWKsm 

L pi ATI NO A* 



FITTED 



f.irlo 



Ettfh FLOW 
1 OF WATER 

Adds tq speed 



aow 



DIMING SALOON 



29 BOILERS 



"Normandie” 



WHALE BACK 



i&RO^i TONNAGE &3^2l 
LENGTH OVERALL 1,029 HT*4tH. 
BEAM H9 FT. 5 1H. 



DUMMY 

FUNNEL-* 



ELLlTPI'C 

PROPULSION 



ULBOU5 BOW 



made in sections and then fitted together 
in the boiler rooms. The boilers are in four 
stokeholds, making it possible to fit only 
two funnels. The “Queen Elizabeth” has 
finer lines forward than the “Queen Mary,” 
with a greater rake to the bow. When it 
was found that very little water came 
aboard over the bows of the “Queen Mary" 
in a gale, for which she was provided with 
a well, this type of construction was elim- 
inated in the “Queen Elizabeth" and the 
main deck was carried forward flush to the 
stem. Still another feature is the provision 
of expansion joints to take the strain off 



TURBO 
GENERATOR' 

/loir difference in numbfr of bailers in each 
ship. I. eft, fair plating gives netu liner mare a peed 

the lighter metal of the superstructure 
when the ship is “hogging” and “sagging” 
in heavy weather. To decrease skin fric- 
tion and “drag," all the underwater plating 
has been faired, producing an increase in 
speed without adding to the power plant. 
The “Queen Elizabeth ’ has only twelve 
boilers, compared to twenty- four in the 
“Queen Mary” and twenty- nine in the 
"Normandie.” Her tonnage, approximate- 
ly 85,000 tons, is larger than either of the 
other two vessels, the “Queen Mary" hav- 
ing 81,235 tons and the “Normandie” 83 T 423 
tons. Thus the new r ship will offer large 
cargo space. Instead of big ventilators that 
robbed passengers of deck space, the 
“Queen Elizabeth" has fan inlets through 
which air is drawn to ventilate all parts 
of the ship. The inlets arc located incon- 
spicuously around the funnels at deck 
level Another deck-clearing device on the 
new liner is bracing of funnels internally, 
eliminating numerous guy wires, such as 
are found on the "Queen Mary,” 
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Windshield Camera Snaps Speeder with Proof 



SPEEDOMETER 
ON' FI NETK 



L --- 



STEED 

governor 

LOCK 
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piVturv snapped by windshield camera tb jp(ejitm«(er, speed 

aign and trucA violating laut, BelaW t t '£Qctepit ,r <>/ investigator* a C&f 



By mounting a speed- 
ometer on the front fend- 
er and a camera on the 
windshield, police or pri- 
vate investigators cart 
collect photographic evi- 
dence against speeders. 
As the car trails a law 
violator on the highway, 
the pursuing driver 
presses a button on his 
steering wheel. This trips 
the shutter of the camera, 
and the resulting picture 
shows the speed regis- 
tered on the meter at the 
moment, the car ahead 
and its license number. 
Insurance companies are 
using this method of 
checking up on the driv- 
ers of insured cars. One 
private investigator’s car 
outfitted with this "can- 
did" camera carries also a 
variety of safety devices 
and test instruments. 
There is a brake tester 
with indicator mounted 
below the dashboard and 
a speed governor lock 
which helps in checking 
speed violators. Levers 
below the steering wheel 
flash the signal for left or 
right turn, and there is a 
directory to which the 
driver can refer for num- 
bers of cars to be watched. 



Typewriter Sends on Telephone to Telegraphic Printer 

Newspaper reporters covering B ' news distar/ce call for the actual time the line 
event in the field may soon be able to was kept busy. The invention is that of 



typewrite their stories and transmit them 
simultaneously to the city editor over tel- 
ephone wires. A simple telegraph printing 
system which has just been patented 
makes possible the use of the telephone in- 
stead of the private leased wires such as 
carry the news of the great press associa- 
tions today. Thus the cost of transmission 
can be cut to the mere tolls the telephone 



company would charge for a local or long- 



W. G. H t Finch, formerly assistant chief 
engineer of the Federal Communications 
Commission, The transmitting device fs n 
special type writer keyboard which may be 
carried by the reporter or any field worker 
requiring portable telegraphic printing fa- 
cilities* and is operated from the nearest 
telephone. It feeds its signals into the tel- 
ephone line by electrical induction without 
actually touching the wire. 
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Nickel-Lined Cargo Ship Built Like Submarine 







More like a submarine in appearance 
than the traditional freight steamers of the 
Great Lakes* a Diesel- powered cargo ship 
made her maiden voyage recently with 
1*200,000 gallons of kerosene in her nickel - 
lined hold, unloaded her cargo and took on 
a load of wheat in the same tanks the next 
day. The entire ship was welded. The hull 
was made of electrically welded steel 
channels bent to form the main structure, 
and this entailed no less than forty miles 



at the seams, The nickel lining permits 
shipment of corrosives in bulk, and imme- 
diate changeover from oil or other liquid 
cargo to grain, for the tank walls are rap- 
idly cleaned by means of steam jets. In 
regular service on the lakes and between 
Atlantic and gulf ports, the ship named 
“Dolomite IV" is intended to carry kero- 
sene, wheat, molasses, lye, oil and other jj 
products. The vessel never was actually 
launched. Built in a dry spur of the old 
Erie canal, the <l Dolomite" was floated by 



of welding. The five cargo tanks were lined 
with sheet nickjd welded to the fraJYie and 
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Lighted Film Viewer Magnifies Negative for Inspection 






.siphoning water into the lock. 



00 






Lighted from beneath, a desk-type film 
viewer has a magnifying lens at the top to 
enlarge the image for close inspection. An 
entire strip of negatives can be drawn 
through the tunnel from side to side for 
examination. Since the film need not touch 



any part of the viewer, there is no danger 
of scratching it. The light plugs in on the 
house electric circuit * 4 > 
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Mop with Wringer Attached 
Is Dried by Twisting Key 




A t inched to a 
new household 
mop is a wringer 
of its own. A few 
simple twists of a 
key winds the mop 
tight and squeezes 
it practically dry. 
Metal parts are 
^a dm iuyU plated. 




Examining •» Strip of film under magnifying g 1&8S 





boats and the prow of the 
ship buried deep in a 
plaster iceberg that ex- 
tends to the ceiling. By 
means of hydraulic jacks* 
the entire set is tipped to 
simulate the natural list 
of a ship. The davits hold- 
ing the lifeboats are op- 
erated by electric winches 
and with passengers scur- 
rying around in a terrified 
manner, the commands of 
the crew blending with 
distress cries* the crunch- 
ing of ice on the deck — all 
amid an overhanging fog 
— the scene is vested with 
startling realism. 

The actual collision Ls 
effected by means of min- 
iatures and the process 
screen. First* the iceberg 
is built so it sticks a foot 
or two above water in a 
studio tank and is filmed 
by a camera moving to- 
ward it at a speed com- 



AN THE theater’s screen/ an ocean 
liner is plowing through a choppy 
■ sea. Suddenly, an iceberg appears. A 
— crash is inevitable and there is the crunch 
^ of steel against ice* then a grim picturi- 
zalion of tragedy on the high seas. 

Engrossed in the story* you do not 
question the realism of the scene. But 
afterwards, perhaps, you wonder how 
- . such an elTect was attained. Filming such 
a sequence, you know, would be impos- 
sible, even though you disregarded the 
' -a sheer impracticability of it. 

The answer lies, partly at least, in min- 
\ iatures. 

In order to weave this action into a 
film* a slice of an ocean greyhound is 
built on the sound stage, showing life- 



T op, miniatur* builders preparing train far movie. 
Bottom, models of principal acts in “The Adven- 
tvrr.$ of Robin Hood ,f were used to plan action and 
determine camera flfifflei before the full-size set 
was constructed 
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parable to the speed of 
the liner. 

After the life-sized 
prow has been construct- 
ed, a process screen is 
placed in front of it. On 
the bridge are stationed 
two men looking into the 
transparency as if they 
were trying to catch a 
glimpse of an iceberg in 
the fog. As soon as the 
first glimpse of the ice- 
berg flashes onto the 
screen, action on ship- 
board starts, carrying out 
the illusion that the ship 
has ripped into the mass 
of ice. 

This is but one example 
of the way in which min- 
iatures are being used on 
the screen. When stage- 
coaches go over cliffs, 
don't weep for the horses 
going to their doom* 
They're only miniatures* 
If a submarine is split 
asunder, a city burned to 
the ground, or a native 
village swept away by a 
hurricane, it’s usually 
more of the same. War 
films of land and sea, and 
usually, the air, would be 
pretty tame affairs if it 



Top t preparing inflated figure for 
^4 Midsummer Night's Df f am." 
fl at t t}rn m modri c if modernistic arcan 
timer used rn the rt7m, t4 The Big 
Broadcast of 
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weren't for “minnies’’ and that goes dou- 
ble for pictures featuring mine blasts as 
was the case in “Black Fury* 1 and the 
earthquake in “San Francisco." 

Four square miles of buildings were 
burned and $2,000,000 went up in the 
smoke of the great Chicago fire of 1871. 
Translating this catastrophe to the screen 
was done with a huge miniature of the city 
and lake front as it looked at the time. 

Covering four acres of ground and cost- 
ing $25,000 to build, the model provided for 
many spectacular effects, including the il- 
lusion of huge clouds of gas bursting into 
flames hundreds of feet above the main 
blaze: iron girders melting and a river 
ablaze with burning oil, 

For long shots, direct views of the con- 
flagration were spliced directly into the 
film as part of the running action. These 
were only momentary flashes, however, as 
the film makers will not run the risk of 
having a miniature detected by keeping it 
too long on the screen. Other angles made 
of the burning city were projected on a 
transparency before which the actors per- 
formed and the whole re-shot. 

* 



Top, building animation into animat carvings. Cen* 
tir r model plane built far film of crash into moun- 
tain. Belout it is racing plane resting an plaster 
mountain. Bottom, miniature plane before crush 



In “Submarine D-l,” the subma- 
rine comes to the surface in the 
path of a gunboat and the latter 
rams into its side. Slowly the sub- 
marine sinks. A shadow appears 
on the water and then fades away 
— the submarine is on its way to 
the floor of the sea. Expert engi- 
neering skill and $25,000 worth of 
labor and materials went into a 
t wen t y - fi vc -foo t su bma r| n c con - 
trolled from an electric panel on a 
barge. Under the direction of 
James Gibbons, Warners No. 1 
special effects man, studio work- 
ers produced a working model. 
Nine one -horsepower motors fur- 
nished its power and there were 
ingenious mechanisms for guiding 
and submerging it. This plant was 
in a sealed section and the rest of 
the underwater boat was so ar- 
ranged that it would sink in a 
credible maimer. Near the prow 
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was placed a breakaway 
plate, a section that would 
remain airtight while the 
boat was in operation but 
which would buckle as 
soon as the cruiser plowed 
into it. So perfectly did 
the costly toy function 
that an underwater cam- 
era made an excellent 
record of the craft as it 
sank to its grave. 

The effect produced in 
a miniature is heightened 
by the completeness of 
the supplementary close- 
ups, A recent 61m called 
for the wreck of a crack 
train. Engines were built 
in the studio shops and 
the long shots turned out 
without any trouble. For realktic close- 
ups a string of Pullman car were routed 
into a large shed converted Into a sound 
stage, jacked up and tipped over one an- 
other with their trucks being pulled at 
right angles across the tracks after having 
been dismantled. Rails were uprooted and 
twisted; steam pipes were laid from boilers 
to points where coupling and hose connec- 
tions would naturally bp broken. This 
escaping vnjSor* together with the mud- 
spla tiered passengers, the 
first-aid crews, and train- 
men gave the scene the 
proper authenticity. 

A miniature is so built 
that it may be filmed from 
man)' different angles and 
not infrequently does it 
provide background for 
dozens of scenes. Gener- 
ally, they are built one- 
forty-eighth the size of 
original objects. 

When whole cities are 
built* as is frequently 
done, they are complete 
with pedestrians, motor 
cars, surface and elevated 
cars, signal lights and 
other bits of animation 
that are found in tbe met- 
ropolitan city. 












The most elaborate of 

4 Continued to page 116A1 



Tnpy Sfefli from "King Kong,'* a triumph for the frtfoiaf wf# builders* 
Center, model transport being strung on guide ujire for action rfl ft lift. 
Bottom, burning of Chisago in mot're, “in Old Chicago" 
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Gauge Checks Rail Alinement 
for a Hundredth- Inch Error 



v Inspector pushes gauge alonf* interurhon track of San Francisco 

Bay bridge and watches dial showing alinement at three rcift 

Variations as small as one -hundredth of an inch 
in alinement of rails can bo detected by a gauge 
used on the third-rail line crossing the San Fran- 
dscn-Qakland Bay bridge. Pushing the Bvc- 
wheeled gauge along the track, the inspector 
watches a dial and measures the elevation of the 
third rail as fast as he can walk, The gauge a' >fu\- 
checks the alinement of the running rail, 
height of the protection timber above the 
third rail and the horizontal distance from 
rail to limber, and the height of third rail 
above running rail, 

1 o ^ ■ 

Pocket- Sbe Explosion Meter 
Tests Combustible Gas 



Concentration of 
combustible gases 
in the air can be 
measured with a 
ockcl-size ex- 
os ion meter 
hich gives an in- 
stant reading. A 
single control 
knob turns the in- 
strument on or off 
and adjusts its 
balanced electrical 
circuit. The sample of air to be tested is 
drawn in by a piston- type pump and flows 
over a hot platinum detector filament 



which forms part of a balanced 
circuit. Combustion of gases on 
the surface of this filament in- 
creases the temperature of the 
wire and unbalances the circuit, 
causing a deflection of the needle 
on the dial. The meter weighs less 
than three pounds. 

,4 //''- 

Sculptor Models Concrete 
for Fun as Well as Profit 

After working with concrete for 
thirty-five years, a Wooster. Ohio, 
man turned to modeling in con- 
crete as a hobby, Some of his 
sculpture is marketable, some is 
done purely for fun* A miniature 
dinosaur was built for display at a 
gasoline station. One of his most 
ambitious projects in concrete was 
a tiny amusement park on a table 
lop. It included fountains, a lake 
to hold several small fish, a light- 
house and numerous animals, one 
of them a monkey on a tightrope. 
Other products of bis hobby in- 
clude a concrete mailbox and va- 
rious garden decorations, such as 
animals, frogs and loads tools** 



* V 
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Dinosaur sculptured rn concrefe becomes an af frac- 
tion erf a gasoline filling station 
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Automatic Direction Finder Is Aid to Pilot 




Latent radio aid to air naviga- 
tion is an automatic direction 
finder that helps the pilot stay on 
course. Once tuned to a station, 
the device points continuously to 
the station so that the pilot need 
pay no attention to its operation, 
merely glancing at the pointer on 
its face, Developed by engineers 
of the S perry Gyroscope company 
and the RCA Manufacturing com- 
pany, the instrument indicates the 
exact bearing of the radio station 
to which it has been tuned. In 
addition, it immediately shows 
the pilot when he has passed over 
the station and gives positive in- 
formation to confirm the l 'cone of 
silence' 1 ’ which he may have re- 
ceived if he has been flying on the 
regular radio beam* The direction 
finder also provides a means of 
obtaining a drift or “crab’ F angle 
at any given time. The pilot may 
tunc in a station toward which he is flying 
and observe whether or not the heading of 
the airplane is constantly changing, It is 
only necessary then to turn the plane to 
the right or left and note the difference bc- 



A it (emetic direction fin det in tQtkpit nt t>inr Mere the instru- 
ment is being set to tune in radio station 



the direction of the station to know the 
amount of drift angle the plane must take. 
When flying along a regular beam, any 
station on the right or left may be tuned 
in and the pointer will show how far along 
the beam the plane has progressed. 



tween the actual heading of the plane and 

a.£o 

Two-Mile Conveyor Belt Hauls Tons of Gravel to Dam 




Unrolling two-mile belt used to haul 



at Grand Couiee dam 



Two miles of belting 
does a job that would re- 
quire a tremendous fleet 
of trucks in hauling ma- 
terial to the Grand Coulee 
dam* Mounted on roller- 
bearing rollers, this end- 
less conveyor is capable 
of carrying 30,000 tons of 
sand and gravel a day to 
the site of construction* 
The belt itself weighs 
eighty tons, 



47 There were 185,000 for- 
est fires in the United 
States in 1937 — one every 
three minutes, but eight- 
een per cent fewer than 
in 1936, $ 
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r I' , HE parade to the post is an exciting 
1 time for the thoroughbreds and they 
grow even more tense as they arrive at the 
starting gate. The starter, on a raised plat- 
form by the inner rail, must exercise the 
patience of Job and the coolness of a gen- 
eral as he directs assistants and jockeys at- 
tempting to line up the jittery animals. 

Just as the task seems finished, a ner- 
vous horse rears, Seeing its wild actions. 



several others bolt from their starting stalls 
—and tire starter has his work to do over. 
But at last they are all lined up as evenly 
as a platoon of soldiers. Then the starter 
presses the button which sounds the bell 
on the starting gate and the shout, “They’re 
off!” echoes in thousands of throats* 

Two-year-olds are the hardest to handle 
at the post. Before they make their first 
start, they go through much schooling, 




Bunched at the turn and, efcot'e, track movie photographer recording start at race at Santa Anita. 
R i? li g J 1 ! riding is revealed by tH* unotnVs taken at fariocus around the track 
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They learn how to enter 
the gate properly and to 
respond the second the 
bell sounds. The slight- 
est noise may send these 
skittish youngsters off. 
Even a camera click has 
caused a whole field of 
two -year- olds to break. 
Fortunately most, horses 
become better post ac- 
tors as they grow older. 



Nech-and -ncch down 
tht stretch and t 

beta tU, screen in «n* 
closed paddock at 
Hollywood Park 

tLdtere finish}, us S-C 0 n 

by camera, is shown 



clothes caught on an overhead part of the 
gate. He was helped down, not much hurt. 



but some who develop bad traits often 
grow worse. 
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The start is an exciting time for the 
jockeys too. Each tries to have his mount 
break ahead of the field at the bell. A 
horse reared so abruptly at a track recent- 
ly that he hung his jockey on the starting 
gate. As he flew off his mount, the jockey's 



For years Johnny Adams, champion 
United States jockey for 1937. put. on his 
“crash helmet" before leaving the tack 
room, just as all jockeys arc required to do. 
The helmets are little black skull caps con- 
structed of an Australian fiber. They are 
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worn under their silk caps, Johnny 
often wondered of what value it 
was to him. At the last Del Mar 
meeting he was on a horse that 
had never been started before. As 
it left the post it bolted for the 
rail. When the horse hit the rail 
Adams was knocked from the sad- 
dle* His foot caught in the stirrup 
and he was dragged for several 
yards before he fell to the turf. At 
the hospital they found the little 
black helmet dented hnd cracked 
by the Worse’s hoofs, but it had 
saved his skull. 

Each new race track tries to bring more 
comfort with racing thrills. Latest of the 
million -dollar racing projects is Hollywood 
Park at Inglewood, Calif, Its most unique 
feature is an inclosed paddock built like an 
amphitheater at one end of the huge 
grandstand, which scats over 12,000 people. 
Here 3,000 fans may view the horses being 



The finish of a 






dog which svrVtt 09 Q 

MM 3 

an 

eye on memno see inai mey don’t wander 
out on the track. 

The tote board in the infield has been 
sunken so it doesn’t aUect the view of fans 
in the lower grandstand. The stewards’ 
stand is on the roof and the jockeys weigh 
in after the races in an underground, glass^ 
inclosed booth at the finish line. Thus there 



saddled at close range. 
The paddock is sound- 
proof and has an artificial 
daylight lighting system 
so the horses will not bo 
bewildered by the sun- 
light. The ground in the 
paddock and in tunnels, 
to and from it, is covered 
with redwood bark. 

The grandstand and 
clubhouse follows the 
latest modernistic archi- 
tecture. It is painted tur- 
quoise which has been 
found to cut off much 
glare of the California 
sun. Glass windows in 
the back of the stands and 
glass partitions on the 
sides make it draft free, 

Hollywood Park has a 
sunken infield, in which 
there are three lakes, 
each at a different level, 
and two man-made wa- 
terfalls. Swans, ducks, 
and goose swim on the 
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course. It is their duty to 
watch the horses as they 
go by their portion of 
track. They have tele- 
phones to notify the 
stewards if they observe 
anything improper. The 
new patrol judges' boxes 
are mounted on single 
steel supports sixteen feet 
above the trade* The 
judge sits on a revolving 
seat and is directly over 
the inner rail as he 
watches the race through 
binoculars. 

Years ago horsemen 

{Continued to page l<4fjA> 



Top* horses leaving the inclosed paddock at Hollywood Parb. Center, 
action at the post. Note horse rearing. Bottom, acquaEntfrtff two 
horses with the inclosed paddock before crowd arrives 



is nothing to obstruct the 
view of the finish from 
any point in the stands* 
Three elevators in the 
grandstand arid clubhouse 
carry people to the higher 
tiers* 

From inner rail patrol 
judge boxes, it is easy to 
watch what goes on along 
the course. The large race 
1 r a cks 1 1 a v o p a l r o I j udges 
stationed a bout e v e r y 
sixth of a mile around the 
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sucked. If these 
contain mercury vapor, 
some of the blue and ul- 
tra violet light i- absorbed, 
resulting in a alight shad- 
ow that Is visible to the 
photoelectric tube at the 
end of the tunnel, As lit- 
tle as one part of ' nereu \ y 
vapor to one billion parts 
of air can be defect. ud by 
this means. The photo- 
electric tube then turns 
on a red light, warning of 
the presence of the poison 
fumes, 
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Bookshelves Form 
Building Frame 
and Save Space 

Bookshelves in the 
Oreg on state l ibrary ah 
Salem will notT only be 
built like a skyscraper, 
they will be part of one. 
Steel cases to aceommo- 



• a ™ s Rubber Disks Set in Asphalt 



Photo sucfesrtue stages of heating asphalt, preparing recess, lining 

it with hot tor and then faying non - zkid traffic markers tn place 



date 450,000 volumes form 
part of the frame of the 
library structure itself, 



Non-skid traffic markers recessed into the pavement are 
being tested for durability in Philadelphia, They are made ^ _ 
of a hard-wearing rubber composition, of high visibility and V 
skidproof qualities under adverse conditions. In laying 
thus saving not only space them, the pavement asphalt is first heated with a blowtorch, 
but also material and then scraped ojut jnd the hole is lined with Ijot tar to seal 
construction costs. , 1 the marker disk V * j i h 1 

W /i 2 f , ' •• ; 

“Wet Wash” Street Sweeper Maneuvers in Tight Places 







Teaming a steel brush revolving horizon- 
tally with a tough fiber brush revolving 
vertically, a street cleaner that washes as 
it sweeps will pick up anything from dust 






Sweeping a 4i figttrt eight 1 * an a thirty-six foot pavement. A sprinkler and 
horizontal and Vertical brushes do a thorough job of ft reef cleaning 



to glass, scrap iron and bricks- A single 
front wheel makes it highly maneuverable, 
in order to Swffep close behind and around 
parked cars and to clean the curb on nar- 
row streets and 

:: : curves* It con sweep a 

“figure eight” on a thirty- 
six foot pavement. The s 
small horizontal brush at 
the front sweeps refuse 
away from the curb to be 
picked up by the large 
vertical brush and tossed 
into a cubic-yard recep- 
tacle, The machine has a 
140-gallon water tank 
and sprinkles the entire 
sixty-slx-inch swat h f 
softening encrusted dirt. 
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Pelican Ash Tray Snaps Its Bill 

to Syvdlo \v Burning Cigarette 



F • j rgtftte n ctga - 

rettes left burning 
on the bill of a 
“pelican" ash re- 
ceiver are swal- B 
lowed automati- 
cally when the ■*|H|^^B/ l ' 

heat flips the hi refs ■ 

4 “mouth shut* A ^ U 

thermostatic metal coil does the trick* 
Placed on the bill, a cigarette will con- 
tinue to burn until its heat causes the coil 
i to unwind, raising the bill and flipping the 
cigarette inside the bird. Ashes may be 
Hunting for lost radium is no longer like, emptied from the base. 

“* the proverbial search for a needle in a hay- 
1 stack* So sensitive is a radium detector 
just invented that it will react to the pres- 
ence of a bit of radium weighing only 
1/29,000 of an ounce, at a distance of 100 
feet. The inventor is Dr. L* F. Curtiss of 
the U, S. Bureau of Standards, shown dem- 
onstrating the device inftthe picture above. 1 



The highly sensitive radium defector goes Aunt 
for u lost hit of the mineral in a wattehoshet 



Reaper Harvests Sugar Cane 
at Twenty Tons per Hour 



’■Radiator” Pipe Cools S^jioke 
and Traps Irritating Tars 

v For a cool, non-irritating smoke, a <4 ra- 
diator '.pipc with briar bowl and duralu- 
* min tubes is on the market. Scientifically 
k designed, it has a radiator chamber of suffi- 
cient volume to hold the smoke and cool 
^ it between puffs, letting the objectionable 
heavy oils, tars and water vapor condense 
*=% without reaching the smoker’s throat. A 



\ T*. 

Mechanical reaper cuffing cone twice os high 

as a man. It does work of fill machete wielders 



Wading through a forest of sugar cane 
twelve feet high, a mechanical n'apefc 
proved it could top, strip and bunch the 
stalks at a rate of one ton every three min- 
utes. The sugar-cane harvest has always 
been a hand operation, the field workers 
swinging machetes much as they did when 
Louisiana reaped its first cane crop back 
In 1795. The mechanical harvester can 
equal the w T ork of fifty field hands. 



Irritating Paper* nfi coated and condensed in large 
duralumin chamber of pipe without reaching throat 





POPULAR MECITA^ICjp 

I J J V J X- j flr *J> 1 

Setting Up Type witrya Typewrit er, Key board 

One of the latest short 
cuts for the business office 
is a type-casting machine 
operated by a convention- 
al typewriter keyboard, 

It was introduced at a re- 
cent exhibition of busi- 
ness machines*. when a 
stenographer demonstrate 
ed that anyone who is fa- 
miliar with the operation 
of a standard typewriter 
keyboard can cast print- 
ing type. 



Htrt it a new way of 
Gutting cornets. In- 
stead of typing copy 
and then turning it 
o Per to type-coster for 
second operation, the 
stenographer herself 
sets type with casting 
machine using a type- 
writer keyboard 
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Electric Heart Pumps Blood through Mechanical Lung 






Human life may be saved some day by 
diverting the blood stream through arti- 
ficial lungs and heart outside the body 
when the natural organs are damaged. 
Such a mechanism already has been tested 
in a laboratory* and proved capable of sus- 
taining life in animals. A tube is inserted 
in the animal’s vein and blood is sucked 
out by an electric pump. As the blood 



travels to the mechanical lung, it is kept 
warm by water circulating in a glass tube 
surrounding the blood-carrying tube. The 
“lung” Is a chromium-plated steel cylin- 
der^ rotating at several hundred revolu- 
tions per minute* The spinning spreads the 
blood in a thin film on the inside wall of 
the cylinder so that it can readily absorb 
oxygen (lowing through the chamber. The 
blood thus purified by oxygen is 
then [jumped back into the animal 



Cylinder at left is artificial lung. Stofitirtff glass 
holds Warm Water to keep blood at proper 
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Pink and Blue Potatoes 
Taste Just the Same 

It may not be long before the 
corner grocery sells you potatoes 
to match the table decorations or 
the wallpaper* Potatoes with “col- 
or appeal” — pink potatoes* blue 
po tat ties* reds* yellows, russets* 
whites; whites with blue eyes or 
red eyes* and potatoes that are 
purple all the way through* have 
been developed. Forty different 
vti tie ties, all edible and tasty, have 
been exhibited at the Pennsylvania 
state department of agriculture* 
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How Faces Are Made to Order for the Movies 



Faces are made to order for the movies 
with the aid of a plastic substance known 
as No. 6. the invention of Jack Dawn, 
makeup artist. With this material an ac- 
tor’s features can be revamped to conform 
with those of a known character or a copy 
of a historical face can be molded and 
superimposed on the actor's face. While 
wearing these thin, gelatine-like masks, a 
player can smile, yawn, laugh or cry and 
the plastic will react as though it were a 
part of his own skin. Being porous* the 
material absorbs perspiration and can he 
applied or removed without harming the 
.■-kin. Its use also permits the actor to be 
made up in an unusual way without phys- 
ic;;] discomfort* If he is to be depicted with 
a d op scar on the Forehead. No. 6 provides 
one quickly, whereas the old method 
called for the skin of the temples to be 
pinched l"C.e!hi and held by drying collo- 
dion. For “Marie Antoinette/' Dawn trans- 
formed Kobe it Morley into such a perfect 
likeness of the original Louis XVI that it 
was possible to use an actual portrait of 
the king in one sequence where the actor 
appeared beside the picture. Dawn changed 
a veteran character actor into twenty- 
year-old F t a n z Josef for + 'The Great 
Waltz/' then aged him into the seventies. 



Top , Jock CauJn making up Barr . Karloff for '"War Lord." Circle, Kartoff ready 
for camera. Bottom , photos showing transition of John Barrymore, into trampUhc 

character for "Bulldog Drummond Comes Bach" j ■ r - 
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IT WAS a stormy night and 
tlie traffic dispatcher in the 
tower above the airport checked 
his maps twice before picking 
up the telephone that connect- 
ed him simultaneously with the 
different air lines using the 
field. Throe passenger trans- 
ports were due in shortly for 
landings, 

“United, your Trip IS is 
cleared to the Burbank tower 
for standard instrument ap- 
proach. TWA, your Trip 5 is 
cleared to Newhall. Cross at 
7,001) feet. You will be No. 2 to 
land. Expect approach clear- 
ance at 3:11. American Trip 3 is 
cleared to the Fontana-KBLA 
intersection on top. No, 3 to 
land. Traffic, cast bound Army 
A -17 cruising at 5,000 on ion to 
March held. 

A few seconds later radio op- 
erators of the air lines were re- 
peating the instructions to their 
oncoming pilots. A year or so 
ago the messages might have 
had to be repeated several 



rojjj schedule board in airways traffic-control office by which progress of jpf*ine£ is kept up to dfte* 
Bottom, airways dispatcher of work, with map in, frorit of him 
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to do so many jobs we are 
going to load still more 
work on its shoulders, 11 
So rapid is the advance- 
ment that radio systems 
that were brand new last 
year are partly obsolete 
today* The modernization 
program goes on contin- 
uously* Similar progress 
is being made in bringing 
up to date such radio aids 
as the Department of 
Commerce radio beam 
stations. Some of these 
radio ranges are being re- 
located so that one of the 
beams points straight 
down the landing runway 
of an adjacent airport. All 



times, the operators' voices rising and fall- 
ing through heavy static, but today the 
pilots can hear the messages as easily as if 
they were connected by telephone. 

Aviation radio is making tremendous 
strides* Scores of improvements to trans- 
mitters and receivers have increased range 
and reliability and have made garbled, dis- 
torted voices practically a thing of the past* 
Static is being controlled much better than 
before. Radio’s new status permits “on 
schedule” flying through all sorts of 
weather and enables dispatchers to control 
the planes with the 1 ease of chess players 
moving their men. Every kind of situation 
is handled safely. Tf three or four airplanes 
arc stacked up in the clouds above an air- 
port at the same time, all wanting to land, 
the dispatcher holds all except the lowest 
one in the air, flying different courses on 
the adjacent radio range and at 1,000-foot 
differences in altitude until the lowest 
plane has landed. Then, one at a time, he 
drops each plane down another 1,000 feet 
and clears the lowest for its approach. 
Airways are divided into blocks, and clear- 
ances to proceed from block to block, de- 
pending upon the weather conditions 
ahead, arc radioed the pilots In flight, 

“Radio today is aviations most versatile 
handy man,” states James Flynn, superin- 
tendent of communications for American 
Air Dines. "‘Now that we have trained it 



Top, field dispatcher telephoning air-tine operations 
office. Bottom, farrows binds of tubes used in atV- 
l nays radio communication 

the stations are being improved to elimi- 
nate having to switch off the guiding sig- 
nals while the periodic weather broadcasts 
are made. The cones of silence above the 
stations, used by pilots as a way of keep- 
ing track of their progress along an airway, 
are being changed from negative to posi- 
tive signposts by using small transmitters 
that radiate identifying signals vertically 
above the stations. 

Useful as the radio beams are, they are 
sometimes confusing to pilots, Blind spots 
in which the beams fade out, wandering 
beams that bend one direction on one day 
and another the next, and split beams and 
other quirks have kept pilots from de- 
pending on them too completely. The lo- 
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cation of a station seems to have 
an influence upon its reliability 
and some of the stations are being 
moved to new locations. For pre- 
cise navigation inside small areas 
‘ localizer" beam stations are be- 
ing installed, operating on wave- 
lengths different from the main 
airways beams. Eventually, the 
present beams are to be replaced 
by ultra high-frequency beams 
that will be even more reliable. In 
fact, the whole trend in aviation 
radio is toward short waves since 
these insure more reliable com- 
munication for every purpose. 

The first step in this short-wave 
program is the installation of 
twenty-two fan-type radio mark- 
ers along the airways this winter. 
These marker beacons throw up 
vertical curtains or fans of signals 
across an airway, giving a pilot a 
positive chock on his position. 
They will be used for traffic con- 
trol, as warnings of the proximity 
of high ground, and as “let dawn" 
markers in making blind 



F op, another view of dispatcher, showing battery of 
toudspcuhrrs, each of which is connected to phone 
system . heft, "squirrel cage" type of transmission 
anferrnti. Right, diagram of nfu.1 fan-type radio 
marker itsed on the airway & 



proaches. The radio markers operate on 
seventy- five megacycles and their pattern 
at 3,000 feet in the air Ls three miles wide 
and twelve miles long. The antenna of the 
marker beacon consists of horizontal rods 

I Continued lo page 1 £4 A I 
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Tree Trimmer Wears Stilts 

Made of Aluminum Tubing 



Orchard irorftfr speeds his work by walking an 
minum stitts which are a djustablc to imrifla* heights 

Stilts are being used by orchard workers 
instead of ladders, for greater safety and 
speed in getting around. The stilts are 
made of adjustable tubes of aluminum al- 
loy, one tube sliding inside the other. They 
can be locked in any stage, increasing the 
wearers position above the ground from 
thirty-one and one-half inches to sixty- 
eight and one-half inches. The cast alu- 
minum footplates are also adjustable for 
different sized shoes. Each stilt weighs 
nine pounds. A carrier for pruning shears 
and other tools is provided on one stilt, 

i ( / 5 V 

Colored Mirrors Stud Highway 
to Show Type of Road Ahead 



If the road is straight and safe, white re- 
flectors would tell the driver so. Amber 
reflectors would indicate a curve or 
and red markers would warn of a 
or railway. Markers being tested in 
cities are made of malleable iron finished 
with porcelain enamel, virtually inde- 
structible f the reflectors being set in the 
housing to protect them from traffic. 
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Electric Light in Doorknob 
Illuminates Keyhole 



To light up ihe 
keyhole at night, 
an electric door- 
knob can be in- 
stalled in place of 
the old knob with- 
out any wiring. A 
tiny bulb beneath 
the knob floods the 
keyhole with light 
at your finger 
touch; entirely 
self-contained, it 
is operated by a 
flashlight battery. 



// 3 / 

i Wtable Desk Phone Booth 
Handy in Noisy Office 

Designed for use in noisy offices, a 
able soundproof telephone booth is 
stalled by merely placing it upon a desk 

or table. The booth is twenty-two inches 
wide, twenty -four inches high and nine- 
teen inches deep, so shaped that users may 
write as they use the phone. Although it 



Red. white and amber reflectors to mark 
the center line of the highway and indi- 
cate f by the color, the hazards of the road 
ahead are proposed by a Texas inventor. 
The buttons would reflect “headlights and 
would be visible 1,000 foct ahead at night, 



Using t/tfi desfe phone booth which is iVuSulatetf t-Q 

absorb noises iq office j* 
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Adjustable Step for Ladder 



Compressed (irr, Cdhtroiiccf by three levers, opens hd 
and drawers of this maple tool chest 



Inset shows that width of the step is doubled by at- 
taching the adjustable step, tvhieh tits nny ladder 



Work on a stepladder can be made .safer 
and more comfortable at the same time by 
installing an adjustable step which fits any 
ladder, It makes the platform wider, and 
is adjustable either for higher riser or for 
wider step. Kigidly built, it will support a 
250-pound man easily, 

.4 fh 3 

Portable Electric- Oven Unit 
Will Roast, Bake or Broil 



Big enough for 
the family dinner, 
a portable electric 
oven brings the 
advantages of 
electric cooking to 
the small home. It 
weighs thirty -five 
pounds and has a 



cooking area of 



1,415 cubic inches. 

For roasting, baking or cooking, the oven 
unit is placed in the bottom of the oven; 
for broiling, it is placed in the top. 
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has no door, the booth absorbs virtually all 
interfering outside noise. It is lined with 
a “quieting sheet " material that absorbs 
instead of excluding the noise, thus creat- 
ing a zone of silence around tfie telephone. 
The quieting sheet consists of iui outer 
layer of perforated metal plate* behind 
which is a thick* soft sound -absorbing 
blanket. Similar shoots arc being used on 
engine mufflers, air ducts, airplane cabins 

and other places where noise is a problem, 

i * ft M 
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Compressed Air Opens Doors 
of Homemade Tool Chest 



m , From scrap lumber and metal, Lyman 

Loetscher of Livingston, M ont., ha s, built 
a tool Tell whose compartments open, close 
Ir t 3b- and lock by compressed air. It is a bird's- 
eye maple chest large enough for 1,600 
ril__ , tools, compact enough to be portable, and 
- consisting of three rotating trays* four 
drawers and two special compartments. 
One lever opens the lid, unlocking the low- 
er doors and drawers. Another lever lifts 
the trays which then are hand -rotated to 
select tools. A third lever cuts off the air, 
The chest is connected to a compressed- 
air nozzle, a one -inch cylinder eighteen 
inches long being sufficient to raise the lid. 
It requires only thirty pounds of air. 
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Portable Car Brake Tester 



Helps Equalize Wheels 



md lower the temperature below the igm 
lion point Too, the presence of the roc 
powder in the air helps to dilute the cb 



dust 



an 



Rub 



es the explosion less severe 



ines for Tennis Court 



Let Concrete Expand / V 

.if 



Rubber expansion strips such as are laid 
in concrete pavement joints are now being 
used to line tennis courts. The white rub- 
ber strip is permanent, making it unnec- 
essary to renew paint, lime or tape. At t 
same time the rubber joint protects the 
surface of the court, letting the concret 
expand and contract without cracking. 



Bags of Rock Dust Guard Mine 
\ * from Coal-Dust Explosions 



J-Z/Z-f . , 

Cylinder Gauge Reads EHrectly 



on a Dial Indicator 

Cylinder size, taper and out-of-round- 
ness can be read directly with micrometer 



Tohif\S reading of the braking of anf utafo- 

ittp&rk wheel with the portable tester 



Braking power on each wheel of the au- 
tomobile can be measured individually by 
a portable Lester just introduced. Accurate 
and easy to operate and read, it is mounted 
on rubber- tired wheels and weighs only 
forty pounds. By testing each wheel sepa- 
rately, it helps to equalize opposite wheels 
and distribute braking action properly be- 
tween front and rear wheels. 

K//n> 



accuracy on a gauge that has a dial indi- 
cator. It has a tripod centering device 
can be used to measure over the 
length and circumference of the 
showing up any pockets, distortion 
at any part of the wall. The dial can 
read at a distance easily. There is a mas- 
ter gauge for setting the dial to standard 
cylinder size. 



CJ 

Clouds of inert rock dust form an effec- 
way of preventing and limiting coal- 
mine dust explosions, the LL S. Bureau of 
Mines has found. Coal piiners soon may 
see paper bags on little platforms near the 
ceilings of mines, if the new method is 
widely adopted. The bags contain lime- 
stone treated so that it does not absorb wa- 
ter. When the first shock wave of an ex- 
plosion sweeps down a coal mine and blows 
coal dust with it, the vibration shakes the 
bags off their platform, A wire rips open 
the bags and the rock dust spreads to form 
a barrier that has two functions. If it falls 
into coal dust so heated that it is about to 
explode, the rock dust will absorb the heat 
-■ ’ *■■**«' - * V . 



Tripod cylinder gauge and a drawing shaming how it 
takes inside dimensions of cylinder wall 
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Expert Divers Put Big Wheels on Flying Boats 





A have t if takes two divers 
about fiur mimitfs to gfil 
the big wheel art its axle 
securely enoufli io sup- 
port the weight of the fly- 
ing boat 



Towing landing gear to flying 
boat where '* water crew*' at- 
t ashes if while passengers arc 
discharged. Planes are taken 
from the watzr far overhauling 



Before Pan-American Airway** 
flying bouts con be rolled out of 
the water of Miami, Fla., expert 
swimmers and divers nufjf attach 
big Bi/iueis nn<# fires. Top, a fly- 
ing boat lands. Lett, swimmt f 
towmjp huge tire ta thr plaA$ r 
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| AVE you ever seen oil 
wells go on a rampage 
and catch lire? Here is how 
it happens: 

A well is about to be 
brought in. The derrick 
stands on the open plain, 
steam boilers neat* by with 
smoke rising from their 
stacks. A few automobiles 
are drawn ii[D near the rig. 
Men are working on the der- 
rick floor* Suddenly some- 
one shouts* A rumbling fills 
the air, drowns out the 
chuffing of the pumps* Men 
scurry from the derrick, 
running for their lives* 

Behind them a gray col- 
umn of gas and oil screams 
through the derrick with a 
bellow that can be heard for 
twenty miles. Timbers swish 
into the sky like toothpicks. 
In a few seconds a thunder- 
ing detonation shakes the 
earth and the derrick is en- 
veloped in rocketing flame 



Top, Are fighters inspect flaming oil well from behind tin shields. 
Bottom t left, dredge being sprayed with uioffr as it digs OKfo^ dirt 
from buried casing. Right , casing being pulled into position with 
cables. Note size of the crater. In this photo the fire has been ex- 
tinguished], but stream of fus and oil rushing from casing is visible 
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WILD WELLS 




1 lust shoots 100 feet high. 

If they have been lucky 
the men will stop running 
a cj u a r t c r-in i 1 e away 
where the heat can be en- 
dured. If they have not 
been lucky one or two or 
three of them will be ly- 
ing back in the red-hot 
wreckage, caught by 1 ho 
rush of gas or hurled to 
Heath by the explosion. 

The men will stand 
looking at the inferno, 
watching huge chunks of 
earth going up with the 
flame. “She f s beginning to 
crater,” they *11 say, and 
move still farther off as 
rocks and earth begin 
thudding down around 
them. The derrick, white 
hot, begins to sag, then 
d t sa ppea rs without add- 
ing a sound to 1 he bellow 
of escaping gas. 

Night comes, but not 
darkness, For fifteen 
miles around cherry-red 
light flickers from this 
torch. Next morning you 
see nothing but flame 
leaping into the sky from 



f ?p, left , Patton's capping machine in crater with manifold 
enveloped by flames. Center, men in fin-* shielded boat an 
boiling lake. Right, dropping swtdgt into casing. Below* 
fire breaks out in new , 1 spot as s Wedge restricts flow in Cai* 
ing. Bottom T wheeling nitroglycerine into crate r 
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their short exciting lives but put 
out such fires* 

If there is a possibility that the 
fire can be extinguished and the 
well brought under control, they 
will come with heavy manifolds, 
high-pressure pumps, dredges, 
asbestos suits, boxes of nitro- 
glycerine jelly and special well- 
capping equipment, and set about 
their task so calmly that you 
would never guess the chances 
are two to one some of them will 
be badly hurt or burned or blown 
to bits before the job is done. 

Not long ago fire fighters were 
working on a wild well in south 
Texas, The morning after the 
well caught fire it was a forty - 
foot crater. Flame geysered 

Top, nitroglycerine in place beside flam- 
ing well. Center , exploding the charge 
that snuffed put fAtf fire. Bottom* meas- 
uring pipe with Calipers preparatory to 
cutting it off. Noise here is terrific. This 
is another step toward capping well after 
fire has 6«fl extinguished 



a crater city blocks across with 
a clean rim that shimmers under 
the sun because heat has turned 
the sand to glass, 

A high-pressure well has gone 
wild. Can the owner do any- 
thing but cross off as a loss the 
thousands of dollars invested in 
it? Perhaps if the casing has 
given way or the crater is more 
than forty or fifty feet deep 
nothing can be done, and it will 
burn on for weeks or months or 
years until stones and debris 
shooting up the hole gradually 
wedge fast and the decreasing 
gas pressure is not strong enough to dis- 
lodge them. Or it may be possible to drill 
another well to tap the oil-bearing sand 
within a few feet of the bottom of the wild 
well and pump in mud or cement that will 
seal it. 

But there is another way of saving a wild 
burning well if the casing is still intact* 
The owner calls in a company of wild -well 
fire fighters, men who do nothing during 



feet into the sky from a 
of gas and oil. 

The H. L. Patton Corp*, of Houston, ar- 
rived with equipment two days after the 
blow-out. The fire fighters built tin shields 
with wooden hand-grips and walked up to 
the crater rim pushing the shields before 
them against heat that charred the wood- 
en handles. They put on asbestos suits and 
stalked about at the bottom of the hole 
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deciding where it would be nec- 
essary to dig in order to find the 
buried easing. 

They laid water lines to the 
edge of the crater, brought in a 
dragline dredge to dig a ramp to 
the bottom of the hole* To keep 
the dredge boom from buckling 
in the intense heat a water line 
was strung to spray its entire 
length. Shields were attached to 
the dredge so that its operators 
would not be roasted alive, and 
men behind other shields on the 
era t er r i in d i r e c t a d st reams c f 
water against the machine s siz- 
zling exterior. 

After weeks of digging, the 
casing was uncovered in the bot- 
tom of the crater, lying in hori- 
zontal position spewing its 
seven -inch stream of gas. As- 
hes I os-clad men went into the 
hole with cables, fastened them 
to the bi^ pipe and with heavy 
block and tackle it was pulled 
upright. 

For capping wild wells, H. L, 
Pulton depends largely upon a 
capping manifold that is his own 
invention. It consists of a thir- 
teen-inch, t wenty- five -foot stack 
or manifold held in vertical po- 

(Continued, to page 122 A) 



Top, left and working manifold up to casing head, Center t 

looking into manifold after gas flaw hu* Jjeen diverted. Bottom, 
the wild Well after being turned 
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Electric- Driven Paint Gun 

Needs No Compressor 

at * % tZ £* 



to increase traction. The disks are cast in 
molds of sheet iron to fit inside the rims of 
the tractor wheels* Holes for bolts which 
A fasten to the spokes and hold the disks in 
place are made by inserting short lengths 
of gas pipe at the time of the casting. The 
concrete disks cost only a few dollars a 
pair* They weigh about 350 pounds each, 
Detached easily , they are blocked in posi- 
tion for use when needed again. 

I NT/J Sj— — cA 

Quick Action Fly-Tying Vise 
V" :i Handy for Fishermen 

V I 

^ Precision built from fine tool steel, two ' 
^ fly-tying vises for the fisherman are on the 
\ market. The larger, designed for the vet- 
eran angler or the professional* has light- 
ening fast action. A flick of the hand closes 
,Lor opens it and it holds firmly* The vise 33 



Pointing Walt of jhouje with electric paint fun which 
covers surface five times faster then paintbrush 



Five times as fast as an ordinary paint- 
brush, an electric paint gun just introduced 
can cover 1,500 square feet of finished sur- 
face in an hour. It requires no compressor 
or other equipment, being entirely self-' 
contained #nd plugs into any 110-volt line* 



Concrete Disks for Tractor 
Give More Traction 

When pulling heavy loads with rubber - 
tired tractor s f farmers in the wheat -grow- 

ing areas use concrete disks on the wheels instantly adjustable fer the smallest or 

the largest trout and bass fiy hooks. The 

I device swivels and is adjustable for height. 
The smaller model is designed for the am-, 
a tear desiring to tie his own flies. It isT 
■ \ i gh 1 we i g ! 1 1 , but m ado f or 1 on g wea r, 



Lett , fly-tying vis* for amateur fisherman, Right, 
model for veteran angler 



Automatic Parachute Opens Self 
without Pull of Ripcord * "1 

Any novice can “bail out 1 * of an airplane * 
with an automatic parachute, for it opens 
itself without waiting for the nervous 
jumper to pull the ripcord. A pocket on 
thu pack catches the airslream and opens 
the chute. The jumper can, however, pull*^? 
the ripcord in the usual way if he wishes. ^ 
Twenty -four feet in diameter— two feet ^ 



Close tip of tractor wheel shows large concrete disk 
used to give more tract p on 







Viewer Cuts Notch in rik 
to Mark It for Enlarging 



, smaller tnan tne conventional s-ilk bag — 
* the new parachute is easily maneuvered to 
4 one side or another by pulling on a steer- 
Ving shroud attached to the flap on the side 
/>s tabard which fye fishes to glide. 
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>on for Weighing Chemicals 

Ha^ Scale on Its Handle 

t / i t 

i L V £>. Chemicals up to 
ten grams can be 
/ ■- ,, weighed in a spoon 

designed for the 
- ;; phot o g r a p b e rV 

' . laboratory or the 

chemical shop. 
The spoon is sus- 
pended from a 
chain, and there is. 
• ' a counterbalance 

in its handle. . 



Sun "Punches Clock* * by Burning 

Spot on Time Chart - ^ 

Making a permanent record of its move- 
ments, the sun punches a Lime clock at 
botanical gardens in Missouri. A round 
glass hall magnifies a beam of the sun tight, 
which burns, spots on a ruled time chart. 



tiomrnjnj a strip of filrn uiith viewer which hat 
notching device to mart t negatives 



Equipped with a semi -circular notching 
device to mark negatives chosen for en- 
largiiig. a film viewer just introduced pro- 
vides an easy method of inspecting an en- 
ure strip of thirty-five millimeter pictures. 
The roll of film slides through the viewer 
frame, which is backed by a removable 
milk-glass plate for even illumination, Uu 
b us an eyepiece and a convenient handle. 



Poles Receive More Sunlight 
Than the Equator 

Strange as it may seem, there is more 
sunlight at the poles than at the equator. 
Refraction of the sun’s rays by the earth’s 
atmosphere is the explanation, Because 
these rays arc bent as they reach the earth, 
l he sun is actually visible at the poles when 
it is below tile horizon, and scientists fig- 
mo that refraction adds 105 hours of sun- 
shine at the top and bottom of the earth 
and nrik adds forty hours at the equator — 
giving i he poles sixty-five more hours of 
huh in a year. 

| The largest store of radium held in any 
one place in the world is the nine and one- 
* Jialf grams at Bellevue hospital, New York. 



W^Aen the gfatt bait magnifier the run's rays, 
cr spot it 6umd on paper cAtfff 
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Camera “Sees” High Power duced because of the greater stiffness of 
* ^ | rp the bulbous construction as compared with 

III insulator i.6St the more conventional overhanging and 

r.i -11 sterns, The new stem is being em- 
bodied in ships planned by Vladimir 
Yoiirkevilch t designer of the “Normandie.” 
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Pushbutton Index Opens to Page 
at Touch of a Finger 



Press down on a 
“button" of the 
latest type Index 
its pages fly 
open to the letter 
indicated on the 
button touched. 

The alphabet but- 
ton is printed on 
cardboard. The 

mdi.?x is handy for keeping telephone num- 



and addresses on the desk top. 
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Inexpensive Venetian Blinds 
of Washable Cellulose 



Venetian blinds are now being made of 
*" sa ' at ° r ’ ^VJ/r^T gi ' washable cellulose, rolled paper-thin to 

?: make them translucent. The slats are flex- 
When insulators were tested recently by ible yet do not warp, for there are spring- 



the Westinghouse Electric & Manufactur- 
ing company, the camera caught a picture 
of 222, (J00 volts of electricity. So intense 
was the light of each cycle of current that 
it reversed the process on the photogra- 
pher's negatives, burning while lines of 
light where they normally would appear 
black. The insulators withstood the high 
voltage, showing that they would be sat- 
isfactory as powder- line protectors* 



steel wires hidden in the edges which keep 
the slats straight and level. High-speed 
machinery turns out the slats at the rate 
of sixty lineal feet a minute, permitting 
low-cost manufacture that makes it cheap- 
er to replace than to repaint them. 



Ship Speed Raised by Blisters 

on Each Side of Hull v- 

77 rt T h ■ 



Bulbous blisters, one on each side of the 
hull, have been developed as a means of 
vibration and increasing speed 
The blisters are located down by 
mu Auu in this new type of stern, which 
achieves its efficiency by creating two 
^tunnels” that direct the flow of water to 
the propellers. This type stern is said to 
be capable of increasing speed by as much 
as one knot without altering the power 
plant. Vibration from the propeller is re- 






Flexible slttts of these washable cellulose Venetian 
arf straight 







'M'O EXTERNAL antenna or ground 
^ ^ leads need be used with this console 
receiver recently developed by the engi- 
neers of General Electric Co. A built-in 
shielded loop antenna is employed for the 
reception of local high-fidelity programs. 
The set may be . moved about a room or 
home at will and plugged into a socket in 
the same manner as a floor lamp. 

The loop is completely inclosed 
in a special shield of the Faraday 
type; this possesses the properties 
of excluding electrostatic fields, 1^^ 



permitting only electromagnetic 
[ 111 fields to pass, Since most inter- 
L M ference is of electrostatic nature it 
is greatly reduced, A large dem- 
onstration model of the loop is 
shown in photo Fig, 1; the receiv- 
er loop assembly appears in Fig, 2 and the 
complete receiver installation is shown in 
Fig. 3, The standard loop unit is about 
12 in. wide by 24 in. long. 

Ordinary antenna reception may be ob- 
tained by merely throwing the switch in- 
dicated in diagram Fig, 4. 
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By F, M. Lund 

IN BUILDING the 9-tube superheterodyne re- 
1 c elver to be described, several objectives were 
kept in view. It had to be simple, inexpensive, easy 
to construct and adjust, yet it must have the best 
possible sensitivity and selectivity consistent with 
fine tone quality. Although designed for the broad- 
cast band only, nothing has been overlooked in order 
to obtain maximum performance on this hand r 

A full-size chassis base avoids crowding of parts 
and simplifies construction. Either metal or 
glass-bulb octal-base tubes may be used in the 
8- prong tube sockets. If metal tubes are em- 
ployed, the tube shields arc. of course, not re- 
quired. Other outstanding features include, 
tuning eye. push-pull output, no audio trans- 
formers, no chokes, phase inverter, 10-watt out- 
put, one microvolt sensitivity and even channel 
selectivity; also full automatic volume control, 
variable tone control and phonograph pick-up 
jacks which enable the user to play records 
through the audio system and use the radio vol- 
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BROADCAST RECEIVER 



ume control. Type~6B5 power- 
amplifier tubes in push-pull insure 
unusually fine tone quality if a 
good 8-in. dynamic speaker is 
employed, 

A simplified wiring diagram ap- 
pears in Fig. 1, and the 3-gang 
variable condenser connections 
arc all clearly shown in Fig. 2 . 
This ganged variable condenser 
should be mounted on soft rubber 
washers, the nuts on the mounting 
screws being left loose so that the 
unit is cushioned on the base, A 
strip of flexible woven-wire braid 
is used to make the ground con- 
nection to the metal base. 

Complete base details are given 
in Fig. 3. This sheet metal should 
be of fairly heavy-gauge steel or 
similar metal that can be soldered 
easily. The schematic circuit dia- 
gram, Fig, 4, includes wiring de- 
tails for the tuning-eye socket 
which is a standard Amphenol 
5 -wire assembly for a type GG5 
tube, and is altered to 4 leads. It 
may be mounted temporarily on a 
strip of Bakelite screwed to the 
chassis base as shown in photos 
Figs. i-A and 1-B; photo Fig. 1-C 
is a bottom view of the completed 
set. Although the materials used 

(Continued tu paff* 13&A) 
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How to Build an Inexpensive Photocell Relay 
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T^HIS simplified 110-volt a.c,-d,c. photo- 
1 cell unit will permit efficient control of 
lights, alarm hells, counters or other elec- 
trical equipment by means of changes in 
light intensity. In other words, this photo- 
cell *magic box” may be made to switch 
f ‘oh ,f or “off" associated electrical equip- 
ment with either an increase or decrease 
of light, handling loads up to 3 amps. 

The photocell may be exposed directly 
to light, or it may be shielded and the 
control light source directed in a beam 
through a lens in the manner illustrated in 
the sketch at upper left. The car coming in 
to the gas station interrupts the light beam 
and the photocell relay closes an electric 
bell circuit to summon the attendant. 

All parts are mounted on a Vs by 7 by 
10 in, pressed wood base and should be ar- 
ranged just as shown in the simplified 
wiring diagram Fig* 1* A schematic circuit 
diagram is given in Fig. 2. Excellent sta- 
bility and sensitivity are obtained by con- 
necting the photocell in the control grid 
circuit of the dual-purpose 25A7-G tube* 
The l 1 500*ohm ) 2- watt potentiometer is 
easily adjusted for the light condition pres- 
ent so that changes in intensity of the light 
source will cause the plate current to 
change and the relay to operate* Conden- 
ser-filtered rectified current is placed on 
the plate and screen grid of the pentode 
section of the 25A7-G tube; chatter of the 

relay is prevented by the 

second 8-mfd. section of 
the dual electrolytic con- 
denser unit* 

A photo of the completed 
relay is shown in Fig. 1-A; 
it may be operated in this 

(Continue d to page 134 A ) 
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Belong, 8-prong Wafer- 
type .socket for fiifcfs 
hatting octal bases. 
Standard pin mi m Curing 
is c i of ft Lf( s f from 

alining hey in bottom 
Right, easily as- 
sembled cabtnet for Per I- 
(/vnufRif speaker no baf- 
fles are necessary* Kit 
includes speaker and 
linotkfd-doiin j n c l os ure 
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Right* Figs. I and 2 
shout simple methods 
for vernier tuning 
utiih an ordinary dial 
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Designed for amateur 
assembly, (his compact 
self-supporting push* 
pull rJ. power ampli- 
fier unit , at right, is 
suitable for any at the 
popuiar tried e tubes 
having ratings of tram 
100 fa 300 watts Gut™ 
pal per pair 



Below, rubber tubing pro™ 
aides temporary substitute 
for a porcelain-tube insula- 
tor fo bring ant v.n tiii lead-in 
into building. Lower left* 
easily portable automatic 
push-button device for re- 
mete tuning- may be at- 
tached to any u.c. radio re- 
ceiver by mtftiflif at a 2S-ft. 
cord; buttons con be set for 
five favorite local stations 
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Battlefield Relics Found 
with Metal Locator 




Twelve G^in, shells and two pieces of 
burst ed cannon were located and dug up 
on a civil war battlefield near Vicksburg, 
Miss., by Mr- James Nave in a single day. 
The above photo shows Mr. Nave with his 
trophies and the 5 'tube radio metal lo- 
cator, R-2l3 t which be built from the con- 
struction article that appeared in the Sep- 
t ember, 1935* issue of Popular Mechanics 
Magazine. He has found about 750 pounds 
of battlefield relics and states that he has 
located more near the site of an old fort. 



Radio Built into Floor Lamp 



Wf 



1 





This combina- 
tion lamp and re- 
ceiver is a space 
saver in small 
apartments. A 
complete 4-tube 
set is built into the 
base; timing con- 
trols and ilium!' 
nated dial arc lo- 
cated within easy 
reach of a chair 
for convenient op- 
erate on and the 
speaker is in the 
top of the lamp. 



A1F Wave Line Filter ft § 

TJs&a^jf c^nnecfiSfe^mG^ie supply «|rd 
of a radio receiver, this filter is claimed to 
prevent unwanted 
signal pickup and 
direct-line noise 
interference from 
the house-wiring 
system. It employs 
double duo -lateral 
wound chokes and 
twin condensers. 

It is also suitable 
for use in elimi- 
nating interfer- 
ence from small tv 

electrical appliances such as farts and vac- 
uum cleaners. 




Portable Battery Receiver 






Operating on a single No. 6 dry-cell 
A-battery. and two small B-batteries, this 
4-tube super employs new low-drain tubes 
for economical operation. The A-battery 
drain is said to be less than !4 amp. It is 
available complete in cabinet or as a wired 
chassis and separate speaker for installa- 
tion in a cabinet of your own construction. 




Cl Blueprints covering radio construction 
articles in past issues arc available for 25 

cents each; original material lists and ad- 
ditional information can be obtained from 
our Radio Department without charge 
upon receipt of postage. 



v 



NEXT MONTH — How to Build a Radio Tube Tester. This simplified unit can be 
used to check over 120 different types of modern tubes. Operates on 105 to 120- volt, 
50 to GQ-cycle a.c. power line and is not critical in adjustment. Also — An Inexpen- 
sive Low -Power CW Transmitter for Beginners, complete with power supply. 





Several styles — authentic 
reproductions — ornamented 
with decalcomania transfers 



By WAYNE C, LECKEY 



'T'HULY graceful in themselves, these period 
J shadow screens will lend a pleasing dec™ 
orative touch to a bare fireplace and, 
improve room balance as well, when 
made in pairs* 

To make the screen shown in Fig* 

2, stock from which to turn the ped- 
estal must first be built up in either 
of the two methods shown in Fig. 3* 

Here a square central member with 5 
blocks glued to the sides may be 
used, or a short block of solid stock 
can bo doweled and glued to a small- 
er member* For such fine examples 
of period furniture walnut or ma- 
hogany is the wood to use. Since the 
complete column must be made in 
two sections, proper alinement of the 
two is important. One of the simplest 
methods of assuring a centered hole 
in the end of the finished work is to 
first turn a short, shouldered plug to 
slip into a hole bored in the end of 
the turning. Then the center mark 
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of the plug is used in mounting the work 
between centers. 

From the detail in Fig. 4. a full-size pa- 
per pattern should be enlarged from which 
the profile is traced onto the stock. Three 
legs are required and these can be gotten 
out of stock slightly less than 4 in. wide. 
By inverting the pattern they 
can be sawed out of just about 
the minimum of stock. To save 
time and assure identical cuts 
band-saw these in sandwich 
form. After sanding and shap- 
ing the edges, the plumb cuts 
are made slightly concave to 
conform with the diameter of 
the turned column. 

This can be done 
with a small sand- 
ing drum or a wide 
sweep gouge. Dow- 
els and glue are 
used in fastening 



the legs to the column. The lathe index 
pulley can he used to good advantage in 
spacing them 120 degrees apart as in Fig, 1, 
A similar procedure is used in working 
up the alternate design shown in Fig, 7, 
To simplify the turning* the upper shaft 
may be of a standard 3 ,4-in. dowel, stained 
to match the lower section. The beaded 
legs are likewise dowel fastened and 
capped with a standard claw foot. Aside 
from the rectangular screens, which can 
be mitered from standard stock picture 
molding* Figs. 6 and S give several irreg- 
ular shapes which can be used. The scal- 
loped and oval shapes shown arc molded 
on the shaper while the shield is simply a 
veneer-faced plywood panel decorated 
with a de calc omani a transfer. The screen 
is made adjustable on the upper section of 
the pedestal by means of a small V^-iru 
bullet catch fitted to a bracket which in 
turn is screwed to the back of the screen 
as in Fig. S. The open -type frames are fit- 
ted with a 1 4 -in. plywood panel over which 
a floral needle-point or tapestry is 
stretched before tacking with brads in the 
rabbeted edge. Care must be taken to space 
the brads equally to avoid wrinkles or un- 
even stretching of the tapestry panel. 
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‘Breakfast Nook’ Housed in Kitchen Cabinet 




Here’s a neat and useful space saver. It’s 
simply an ordinary kitchen cabinet altered 
to house a table and two chairs as you see 
in the photos above. The detail in the cir- 
cle shows how to alter a cabinet of the 
type having two drawers directly under 
the top and a shelf compartment below. 
Usually the compartment doors can be 
made to serve as chair backs, or, the latter 



can be made of 34-in. plywood. The shelf 
or table top is supported on an extra rail- 
aud -runner frame just like a drawer. The 
shelf should be provided with a center leg 
and a handle or drawer pull as in the 
upper -left view. To prevent the shelf slid- 
ing out too far* stop blocks are screwed to 
the back edge. 

—Daniel R, Merrill, Montclair^ N, J, 



Gravity and Steel Bali Soke Puzzle to Open This Trick Box 



To open this box, the two-piece lid must 
be slid away from the peg and swung 
around. But this is impossible when the 
box is closed and standing top side up, be- 
cause a steel ball is then lodged in the slot 
next to the screw on which the lid parts 
pivot. To dislodge the ball from the slot 
and transfer it into a blind hole in the top 
part, turn the box upside down and swing 
the top part out. Then, holding the box 
normally* you slide the second part back. 
The blind hole may be located directly 
over the ball when the top part is closed, 
or at any other point the same distance 
from the screw, so the ball drops into the 
hole at a certain position of the top part. 
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Hanging Shelf on Drill Press 
Holds Small Work 




Considerable time can be saved in drill- 
press work if you provide a small shelf 
that can be attached to the* table to hold 
small parts. The one shown here was made 
of %-in, ply wood cut to the same size as 
the drill -press table, and fitted with a nar- 
row molding around the edge. Two lengths 
of flat iron, bent to form hooks, were 
screwed to the bottom. When the shelf is 
needed, the hooks are slipped into one of 
the table slots. The shelf is quickly re- 
moved for operations where the hooks 
would interfere. 



Glue Dropper for Cabinet Work 

Here's a dropper that will be found 
handy for applying glue in small dowel 
holes, blind mortises, etc. A short length 

of copper tubing 
with one end 
closed has a spout 
soldered to the 
other end. A piece 
of wire soldered to 
the tube permits 
hanging it on the 
gluepot when not 
in use. A vent in 
the tube near the 
closed end permits 
air to escape while Riling, which happens 
each time the dropper is hung inside the 



gluepot. When the dropper is removed, a 
finger is placed over the vent to keep the 
glue from running out where not wanted. 
Raising the finger from the vent momen- 
tarily allows a few drops of glue to escape. 

Casters Recessed in Furniture 

In mounting casters to the ends of bulky 
or massive furniture legs, a counterbore 
should be made in the end of the leg, when 
possible, large enough to accommodate the 
sweep of the cast- 
er. Furniture 
manufacturers of- 
ten use a special 
recessing tool that 
makes a cut for 
the purpose at the 
same operation in 
which the leg is 
drilled to receive 
the caster shank. 

However, it is 
quite possible to make a counter bore serve 
the same purpose, provided the leg is large 
enough to accommodate the caster sweep, 
and still leave a margin of wood standing 
all around. 



Stringing Lamps in the Garden 
to Avoid Short Circuits 

For illuminating lawns, gardens, park- 
ing spaces, etc., an improvement over the 
frequent method of stringing lamp cord 
around for the purpose, is to use two 
lengths of weatherproof, rubber-covered 
wire, which you can get from any dealer 
in electrical supplies. Wood spreaders 
serve the double purpose of spacing the 




copprR 

TUBING 






POPULAR MECHANICS 



107 



wires and carrying the lights. With this 
arrangement, constant movement of the 
wires cannot result in chafing and short- 
circuiting, which is one objection to using 
lamp cord. While the size of the wire is 
determined by the load. No. 12-gauge will 
be satisfactory usually. The spreaders are 
all cut to the same length and electrician's 
porcelain “knobs” are used to attach the 
wire. A cleat receptacle is screwed to the 
underside of the spreader and short lengths 
of the same wire are connected to the re- 
ceptacle after which they are spliced, sol- 
dered and taped as indicated. The leads 
are connected to a fused branch circuit 
block so that the circuit will be independ- 
ent of all others. 



Repairing a Pitcher Pump 

When new leathers in the cylinder fail 
to repair a pitcher pump, the trouble may 
be due to wear on the iron disk as it moves 
in the plunger head. The hole in the disk 
becomes enlarged and the pump rod wears 
smaller. This allows the disk to slip side* 
ways so that it does not cover the openings 
in the bottom part, thus allowing water to 
leak back. The meeting surfaces of the 




disk and bottom part also become worn, 
allowing more leakage. A simple repair 
for this condition is effected by slipping a 
short piece of thin brass tubing over the 
worn place on the pump rod and filing the 
disk and bottom part flat where they touch. 

“David Jenkins, Xenia, Ohio. 



CHave you found an easier way to do 
some commonplace job around the home? 
If you have, send us a short description of 
how you did it, together with a snapshot or 
rough drawing. Popular Mechanics will 
mail you a check for all material accepted. 
Address Homecraft Editor. 



'Pantograph 1 Drawer Swings Out 
from Workbench 




This drawer can be pulled out to its full 
length with less effort than the sliding type 
because its weight is carried on four piv- 
oted legs instead of deals on the underside 
of the bench top* The drawer should be 
built sturdily, and reinforced along the 
sides where the legs are attached, A chain 
fastened to the back of the bench and to 
the rear end of the drawer limits its for- 
ward movement. A block is nailed to the 
underside of the bench top to serve as a 
stop when the drawer is swung back. 
When the drawer is resting against the 
block, the legs should slant toward the 
back slightly so it will not fall forward. 



Pencils Held on Drawing Board 

Stretched across 
one corner of a 
drawing board and 
fastened at the 
ends with thumb 
tacks, an ordinary 
rubber band pro- 
vides a good emer- 
gency pencil hold- 
er. Just slip the pencils under the rubber 
band which will keep them from rolling. 

— Horace Taylor, Anderson, Ind 
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This Spanish-type desk has plenty of tpooe for Writing mate- 
rials und, if desired, the pigeonhole unrf may lit omitted so 
that the desk will -terpo os a dressing table. Pinned joints 
make it rigid and easy to assemble, while the use of plywood 
panels for legs and top saves ffluinj up wide stock. Con- 
xt ruc tion is simplified by omitting a drawer frame 
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Wallpaper Knife Is Sharpened 
on Emery Cloth 




Tacked to the pasting table near one 
comer, a piece of emery cloth is handy to 
keep a wallpaper trimming knife sharp. A 
few strokes of the knife across the abra- 
sive surface of the paper at intervals will 
do the trick. 



"Rope Ladder" Shelves for Door 

Suggestive of rope ladders used on ships, 
these shelves look well on glass doors and 
give added space to the indoor gardener. 
They are useful for walls and windows, 
too. Ropes through holes near the corners 
of the shelves support the boards on knots 
tied just below the holes. The ropes are 
supported from brackets on the door so 
that the latter may be opened without dis- 
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turbing the shelves, The holes in the 
shelves should be just a trifle larger than 
the rope used, but small enough so that a 
single knot will not pull through them, 

—John G. Roberts, Chicago, 



Screws Held in Plastered Wall 
with Steel Wool 

The next t ime 
you want to drive 
a screw into plas- 
ter, make a small 
hole in the wall 
and tamp it tightly 
with steel wool, 

Then drive in your 
screw. Besides an- 
choring the screw, the wool prevents the 
plaster from crumbling and making an 
ugly hole*— Ralph Baker, Santa Ana, Calif, 




Clothespins Hold Tree Lights 




if Ch r istmas- 
tree lights are fas- 
tened to spring- 
type clothespins 
by their socket 
and wires with 
rubber bands as 
shown, they can 
be clamped in a 
vertical position 
safely along the 
tree branches instead of hanging down- 
ward loosely, The clothespins should be 
painted green to harmonize with the green 
needles of the tree, 



Ball of Hinge Pin Makes Tool 
for Hammering Brass 



In the absence of 
a ball-peen ham- 
mer for decorating 
sheet brass, a good 
substitute can be 
improvised quick- 
ly by simply using 
the round end of a 
butt- hinge pin. 
One of these can 
be taken tempora- 
rily from a door; 
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Lounge Chair 



I DEAL for the porch, and nice 
1 enough for don or playroom, 
this comfortable lounge chair is 
inexpensive and has an adjustable 
seat and back. Construction con™ 
.gists largely of making four 1 \-m< 
plywood panels, two for the chair 
sides and two for the scat and 
back. All joints in the frame 
should be mortised and tenoned 
or doweled. The two seat frames 
are the same size, and are held 
together with two butt hinges. 
After paneled sides of the chair 
have been made, the two panels 
can be fitted together with the va- 
rious cross members. The upper 
crosspiece at the back should be 
rounded on the top edge to permit 
the scat back to slide against it. 
The two slanted members on 
which the seat rides are dadoed 
Into the cross members, the joints 
being secured with dowels. Stop 
blocks arc nailed to the slanted 
members to stop the backward 
travel of the seat; a second set of 
blocks nailed to the underside of 
the seat stops the forward travel < 
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FOPU LAB MECHANICS 



Simulating Casement Windows 
on Model Buildings 




A good way to simulate windows on 
model buildings is lo rule them on glass 
with India ink. Two methods may bo used: 
The glass may be ruled with a glass cutter, 
the scored lines being filled later with the 
ink, or the lines may be made directly on 
the glass if its surface has been rubbed 
lightly with a piece of putty. After the ink 
has dried, the rest of the glass is carefully 
wiped clean. Then a coat of shellac is ap- 
plied over the entire surface. 



Improvised Pipe Vise 

Home handy 
men who have no 
pipe vise, can im- 
provise one from 
two pipe wrenches* 
which will serve 
well in an emer- 
gency. After ad- 
justing the wrench 
jaws to grip the 
pipe securely* the 
handles are set in 
holes drilled in a 
piece of wood, 
which is nailed to 



the bench top near one end. The end of 
the pipe extending beyond the bench can 
be cut or threaded then with little diffi- 
culty. — Opie Read, Jr,, Chicago, 



Calibrated Radius Arm 
on Dividers 

Here's a way to set a pair of dividers or 
a compass to any desired radius quickly 
with the aid of this calibrated arm. It is 
cut from a piece of sheet brass to the shape 
shown and is slot- 
ted in the center, 
after which it is 
soldered to one leg 
of the instrument, 

A hole is drilled 
and tapped in the 
other leg for a 
thumbscrew, 
which fits the slot 
of the arm and 
locks the legs at 
any desired ad- 
justment. To calibrate the arm. set the 
legs exactly 1 in. apart at the points and 
scribe both the arm and the leg. Then cal- 
ibrate the remaining part, of the arm in the 
same way. 



Plane Used as Surface Plate 

As a substitute for a surface plate, a 
hand plane clamped upside down in a vise 
serve-s nicely. Of course, the cutter must 
be withdrawn and the sole wiped clean. In 
the illustration, a surface gauge Is being 
set to a combination square. 

— S. J, Gancher, Richmond Hill, N. Y. 
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“ Juggling Cat” Tosses Ball from Paw to Paw 
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Wheeled across a floor, this cat tosses a 
cork ball from one paw to the other and it 
will entertain a small child for hours. Sim- 
ple construction permits the parts to be 
cut in duplicate so that you could, assemble 
a number of toys and sell them at a profit. 
Thin stock is used for the body, which con- 
sists of two duplicate parts with spacing 
blocks between, which are bradded togeth- 
er leaving sufficient space for the pendu- 
lum to swing. This is provided with a piece 
of clock spring. The pendulum, pivoted on 
a brad driven through the toy, rides the 
crankshaft axle and is moved back and 
forth as the axle turns, snapping the spring 
strip across the trigger pin. The force of 
the spring striking the pivoted aims alter- 
nately flips them upward in an arc, tossing 
the cork ball back and forth over the head 
of the figure* The ball is impaled upon, a 
wire which pivots at the central point of 
the figure. If desired, you can make the 
toy to suit the season. A rabbit can be sub- 
stituted for the cat, and the ball can be re- 
placed with an 
into an Easter special. 



“egg/* to convert the toy 



A Wax Finish on Wood Plates, 
Spoons and Salad Bowls 

Here is an excellent penetrating wax that 
will give a high luster to natural- finished 
wood plates, salad bowls* etc., and contains 
nothing that contaminates or imparts a 
flavor to the food. It is made by melting 
pure, white beeswax and stirring in an 
equal amount of olive oil as the wax cools* 
The mixture will solidify at room temper- 
ature. A lump of it will smooth out under 
the warmth of the bare hands as it is 
rubbed on the work with the fingers. Fur- 



(TGauze bandage material provides good 
facings for sheer wash frocks when the 
hem has been let down and there is no 
matching goods* It has the advantage of 
being pre- shrunk and therefore does not 
pucker when laundered* 



ther friction of polishing with a soft cloth 
makes a perfect spread of the right con- 
sistency. The finish is brightened easily 
without polish and is impervious to finger 
marks* — H. Thompson, Westfield, N. J. 



PENDLETON 




By R. O. BUCK 

Lane Technical High SthooE, Chiciijo 



/“\NE of the choicest pieces in the famous 
^ * Pendleton collection of American fur- 
niture of the Revolutionary era is the 
Pendleton sideboard shown in Fig. 1. The 
original is made of mahogany veneer, in- 
laid with fine lines of holly. The simplicity 



gives the general dimensions and also 
the location of the various decorative 
bands of holly inlay. The brass bails or 
pulls detailed are not exactly tike the orig- 
inals but resemble them so closely that 
they are suggested as a style that is avail- 
able at a nominal cost. 

The carcase: The cut-away drawing, 
Fig. 2, shows the method of framing the 
carcase. The ends and back panels are 
mortised into the legs with the outer faces 
flush with the faces of the legs. This type 
of construction requires very careful fit- 
ting so that no unsightly lines will be evi- 
dent. It is advisable to set the panels in 
just a trifle when fitting so that a little 
may be planed from the leg later if neces- 
sary to mako them perfectly flush. On the 
original* even the legs and rails are ve- 
neered, For your reproduction it is sug- 
gested that solid wood be substituted, and 
veneer. If used., confined to the larger areas 
such as the top, ends, drawer fronts, and 
doors. The compartment framing is un- 
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of the design gives the piece a distinction 
and individuality which makes it useful as 
a sideboard or serving table in most any 
dining room. The working drawing. Fig. 5, 
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Built in the true American 
tradition — an accurate copy 
of a famous original 



usual, as shown in the detail of the parti- 
tion cross rail. These pieces carry the par- 
tition, form a ledge for the compartment 
and a runner for the drawer. The parti- 
tions at the sides of the compartment are 
mortised into the top mil and apron, and 
the dividing rail for the drawers is mor- 
tised into the leg and vertical member in 
a similar manner. The partitions are se- 
cured at the back with triangular cleats, 
which are tacked and glued into place, but 
all other edges of the partitions are housed 
in grooves. 

Framing for the drawer section is shown 
in Fig, 4. Note that these frames are set 
into grooves in the ends, back and apron, 
resulting in an unusually rigid const ruc- 
tion. Sec sections A, B, C and D* Fig, 4, 
Plywood panels are set into the bottom 
frames to make the drawers dusttight. 
The frame for the upper, right-hand draw- 
er is made in a similar manner, but is set 
in grooves on only three sides, and simply 
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of the easiest methods for cutting the long 
panel mortises in the legs is shown in Fig, 
3, using a routing bit and guide on a drill 
press. 

The top: The top is made perfectly plain 
except for a single band of holly set into 
the edge. The groove for this inlay is cut 
by running the piece over a circular saw 
set to a depth of 5 ht in. In order to allow 
for possible expansion or shrinkage the 
lop is fastened in place with twelve hard- 
wood clomp blocks, which are screwed to 
the top and engage grooves in the framing 
members as shown in Fig, 11. 

Doors: The compartment doors are or- 
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glued against the partition on the other. 
The plywood panel in this frame is op- 
tional. Dovetail joints used at the ends 
of the top rail are detailed in Fig. 2, also 
the single shoulder tenon used on the 
ends of the apron. The shape of the 
apron should be worked oul from the 
squared pattern shown in Fig, 7, then 
band-sawed to shape. This piece is or- 
namented with an inlaid spray of holly 
and also a band of marquetry along the 
bottom edge. The spray is simply cut into 
the slock with a sharp knife. If veneered 
sLock is used it is necessary to cut only 
through the first ply. For solid stock a 
depth of in. is sufficient. Marquetry 
banding is set into a shallow rabbet cut 
along the curved edge of the apron. As this 
handing can be purchased ready-made, at 
a nominal cost, it is not practical to make 
it, The method of applying the banding 
and inlays is described later. The tapered 
legs are detailed in Fig, 8, A dovetail mor- 
tise in the top of the front legs is laid out 
from the dimensions given in Fig, 2, One 



namented with holly inlays as shown in 
Fig. %. Grooves for the inlays can he cut 
with the grain by means of a special cut- 
ter which is readily made from a piece of 
hacksaw blade or clock spring* to the shape 
shown in Fig, 13, The cutter, after grind- 
ing to a keen edge, is inserted in an ordi- 
nary wood marking gauge in place of the 
usual point. Cuts across the grain are made 
with ei straightedge and sharp knife or the 
router as in Fig, 14, The method shown in 
Fig, 15 for scoring the concave corners 
works well if the points of the dividers are 
sharp. The block clamped at the comer 
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prevents making an unsightly hole. After 
scoring the curved lines with the dividers, 
the wood is readily removed by following 
with the knife, Tlie edges of the doors are 
covered with strips called ''cockhcading.” 
This feature serves the double purpose of 
covering the plywood joints and orna- 
menting the doors. The beading is applied 
by gluing and tacking, as shown in Fig. 10. 
Note that it is omitted at the meeting edge, 
Fig* 9. 

The doors do not have a rabbeted joint 
as is customary in modem work, but are 
simply made to fit rather close. A rim lock 
is installed in the right-hand door, with a 
tongue mortise to correspond in the left. 
Both doors are fitted with an escutcheon 
of the type shown but the one to the left 
is false. The left door is held closed by 
means of an elbow catch. The doors swing 
on antique brass hinges, set 1V4 in. in from 
the top and bottom. The sectional 
view through the compartment 
shows the bottom, which forms a 
jamb* and the location of the top 



jamb strip. See lower -right detail. Fig, 9, 
Drawers: One of the unusual features 
of the piece is the left-hand drawer. Fig. 
12, which is made to simulate two drawers 
and thus give a symmetrical arrangement. 
This feature may be omitted if desired and 
four uniform size drawers provided by 
simply making the drawer framing iden- 
tical on both sides of the compartment. 
The drawer fronts are ornamented w r ith a 
cockbeading and holly inlays to match the 
doors. A recess is cut along the ends to 
house the cockbeading. This allows for 
cutting the dovetail joint into the end 
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grain without having to 
cut through the beading* 
The two strips which, give 
the appearance of outline 
in g the top of one drawer 
and the bottom of the other 
are set into shallow grooves 
as indicated. The dovetail- 
ing should be laid out and 
the pins cut on the side piece 
first, Fig. 12. This piece is 
then laid on the front and 
the sockets carefully scribed 
in, the manner shown in Fig. 
6. The blind dovetail in the 
front is cut with a bit and 
chisel in the usual manner, before the nar- 
row strip of coekbeadmg is tacked into the 
recess. 

Open dovetailing is used at the back 
corners and the bottom is set in a groove 
in the usual way. Stop blocks, glued to the 
front rails, Fig. 2, prevent the drawer from 
being pushed in too far. The tw T o drawers 
for the right-hand side are duplicates. 

Inlaying: The inlaying, which should be 
done before the various members are as- 
sembled, is simple, hut requires careful 
work. After the comers of the grooves 
have been squared up> strips of the band- 
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ing are cut to a 
rather snug fit and 
the corners mi- 
tered with a knife 
or razor blade. The 
strips should be 
large enough so 
that they extend 
slightly above the 
surface when they 
are in place. Thin 
glue is applied 
sparingly to both the grooves and the 
strips* and the latter forced into place by 
tapping with a hammer over a block of 
wood, The piece is then covered with a 
strip of paper to absorb any glue which 
may ooze out and tend to stick the inlay 
to the gluing strip, The latter is simply a 
piece of scrap which is laid over the work 
to equalize the pressure and prevent the 
clamps from marring the surface. When 



the glue is dry the banding is sanded down 
flush. The marquetry along the bottom of 
the apron is applied in a similar manner. 
Many craftsmen obtain good results by 
using plastic wood for inlays, and of course 
this process is much simpler, especially for 
the spray design in the apron. Care must 
be taken in using this material, however* 
that it is not spread over the surfaces 
around the grooves as it is likely to cause 
a discoloration in the finish later. The orig- 
inal sideboard is Finished in a deep-red 
color and has a rich dull sheen that is ex- 
ceedingly beautiful. This finish is achieved 
by the use of a red mahogany filler, fol- 
lowed by an oil stain of the same color, 
one coat of thin shellac and three of rub- 
bing varnish. The shellac and varnish 
should be sanded lightly after each coat 
and at least three days allowed between 
applications. Pumice and water are used 
to rub the final coat to an egg-shell gloss* 



Skid Chains on Driveway Gate Keep Out Cats and Dogs 



Old skid chains were fastened under a 
gate of a private driveway to Fill the space 
between the bottom of the gate and the 
surface of the recessed driveway to keep 
out small animals. The chains were w r Lred 
to the gate and lead weights w r ere attached 
to the bottom of the chains, 

—Dale R, Van Horn, Lincoln* Nebr, 

{[To avoid cutting a mimeograph stencil 
too deeply, place a piece of thin tissue pa- 
per. of the kind used for tracing, over the 
stencil to absorb some of the blow from 
the typewriter keys. 
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Photoflood Lamps Dimmed While Focusing 
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Dimming the photo flood lamps while 
preparing to make an exposure prolongs 
the life of the lamps considerably besides 
eliminating the discomfort to a person be- 
ing photographed. To do this conveniently 
by just snapping a switch, one photogra- 
pher designed a neat unit comprising a 
bicycle dry-cell case in which a second 
photoflood lamp, the same size as the one in 
the reflector, was mounted. After drilling 
holes in the case to assure adequate venti- 
lation, a porcelain socket was fastened in- 
side of the lid with machine screw's and a 



small toggle switch of the panel- mounting 
type designed for 110-volt operation, was 
located next to the socket as shown. Wir- 
ing was done according to the diagram at 
the left, using flexible rubber-covered 
cable, After the unit was assembled and 
wired, the case was damped to the lamp 
stand. Pushing the switch toward one side 
caused both photofloods to light at much 
less brilliancy than normal, and pushing 
the switch the other way cuts out the lamp 
in the unit and allows the one in the re- 
flector to burn at full brilliancy. 



Magnifying Glass Held by Vacuum Cup Leaves Hands Free 



Modelmakers and others who often have 
to examine small parts under a magnifying 
glass will like this method of anchoring it 
to leave both hands free. The handle of 
the glass is drilled to take the screw in a 
vacuum cup of the type used to fasten ash 
trays to car windshields. This permits the 
glass to be set on some smooth surface of 
the bench, wall, or any other place desired. 
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Wooden Rack Protects Golf Clubs 
Against Warping 




Before storing your golf clubs for the 
winter t assemble this simple little rack and 
hang them in it It assures protection for 
the clubs so that they will not warp as they 
might if left standing in a corner. The rack 
is nothing more than a length of wood with 
slots cut. in it to take the shank of the club 
handle close to the head. 

— Joseph P. Driscoll, Buffalo, N„ Y. 



Fine and Coarse File Combined 
to Save Time 

When you have a job in which you first 
outline the work roughly with a coarse file 
and finish it with a fine one, this combi na- 
tion file will save time. It consists of a fine 
and coarse file fastened together with a 
piece of paper between them to protect the 
teeth, A small improvised C-clamp can be 




used to fasten them or the metal can be 
annealed back an inch or so from the end 
and drilled to take a small bolt, counter- 
sinking the head of the latter. When one 
side of each file has become worn, you can 
take them apart and change the faces. 

*— M. M. Warren, Monterrey. N r L,, Mex. 



Hold-Down on Power Scroll Saw 
Converted to Presser Foot 

Wh en cutting 
thin material in a 
scroll saw where 
the hold-down has 
to press against 
the work so tight- 
ly that the latter is 
hard to slide over 
the tabic, this 
pressor foot, which 
is- somewhat simi- 
lar to one on a 
sewing machine, 
will solve the 
problem. Get a 
small collar that 
fits over the shaft of the hold-down after 
which you drill and tap the colhir for a 
thumbscrew. Then slip a coil spring over 
the shaft and adjust the collar against the 
spring to give the required pressure on the 
work, leaving the adjustment screw on the 
hold-down loose so that the shaft is free 
to move up and down. 

— A. H + Waychoff, Tempe, Ariz. 



Wood Screw Flares Tubing 

In an emergen^ 
cy, the end of a 
piece of copper 
tubing can be 
flared quite satis- 
factorily to take a 
compression fitting 
with an ordinary 
flat-head wood 
screw. Select a 
screw with a head somewhat larger in di- 
ameter than the inside diameter of the tub- 
ing, While holding the tubing with one 
hand rotate the screw with the screwdriv- 
er, pressing against it firmly. The bevel on 
the underside of the screw will tend to 
flare the end of the tubing, 
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Method of assembly is indicated rn Fig. 3. The beam is ,nrp- 
ported on a razor-blade fulcrum, which is sot in <i do ire F 
pressed tightly between the Vertical supports. The base 
WtS on fiato rubber-headed tacks erf one end and on an ad- 
justable leveling screw at the other. This is a rriac/iirta jrmu) 
with the nut pressed tightly into the underside of the base. 
The beam is gradual rd as indicated in Fig. 4. A piece of 
adhesive tape may be dueft to the metal and the divisions 
marked on it. A steel wire bent to shape and soldered to the 
beam centfaHy between the ends serves OS a pointer 
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Self-Alining Shaft Hangers 
for Light Work 




for it screwdriver to tighten it* A shallow 
countersink in the shaft helps to keep the 
bolt from slipping when the pulley is un- 
der a stiff pull 

—Arthur Salzsieder, Oshkosh, V/is. 



Taking Thin Cut on Board 

If you happen to 
cut a piece of work 
a trifle too long so 
that, you have to 
remove a thin strip 
from one end, try 
the following 
method; Lay the 
work on a piece of 
scrap board as 
shown and saw 
through both pieces. The scrap piece tends 
to guide the saw so that it doesrft break off 
the thin strip that is being removed* 

“Sigmund Segson* New Milford, N* J* 




These hangers arc suitable for running 
most light home workshop machines, and 
are made easily with hand tools* Soft steel 
for the frame should be bent to shape be- 
fore drilling and tapping* Model-T Ford 
bronze spindle-bolt bushings are used for 
bearings. These will fit a 1^-in. shaft with 
slight reaming. Hangers are self-alining, 
and will take 4- in* pulleys* 

— Walter Clark, Portsmouth, N. H. 



Fastening Wood Pulley on Shaft 



Protecting Plants in Fish Pool 
During Cold Weather 

Here’s a good way to protect plants in 
your fish pool during the winter* When 
they are set out m the spring place them 
in boxes of suitable depth and size* A lay- 
er of gravel is applied over the soil in the 
boxes* When fall comes, trim down the 
plants, drain off the water, tramp straw 
around the pots and then cover the straw 
with a 5 or G-in* layer of earth* 





When a small 
pulley is needed, I 
turn it from a piece 
of 1-in. hardwood 
and fasten it to the 
shaft by the meth- 
od indicated* Aft- 
er turning the pul- 
t — j„ui - 1/4 -In. 

i.uic across the 
grain from the top 
of the pulley to the 
shaft, and then 
make a slot about 
% In. from the 
shaft to take the 
nut of a stove bolt, 
which serves as a set screw. After cutting 
off the head of the bolt, the end is slotted 
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^IMFLER than cutting 
linoleum blocks, silk- 
screen stencils oiler the 
home craftsman one of the 
fastest and cleanest meth- 
ods for painting greeting 
cards and cutouts. Paint- 
ing can be done on any 
.flat surface, and the de- 
sign can bo worked on 
wood t cardboard, cloth, or 
any other material. Pho- 
tographic processes sim- 
plify the art work, so that 
intricate designs can be 
reproduced easily by the 
average worker. 

The setup is simple. As 
shown in Fig. 3, there is a 
wooden frame on which is 
stretched a piece of sten- 
cil silk or organdy. The 
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frame is hinged to a base 
board with two pin hinges. 
The design is painted or 
blocked out on the silk 
screen and is reproduced 
by forcing paint through 
the open meshes of the 
screen, using a rubber 
squeegee. 

In setting up for any job, the first thing 
required is the wooden frame. For average- 
size work, this is made from l 1 /* -in. square 
white pine. The frame should be about 2 in. 
wider than the design and about 6 in. longer, 
inside dimensions. Frame members are mi- 
tered and grooved, as shown in the detail. 
Fig. 2 , The stencil silk is fitted to the frame 
by first tacking it loosely in place; then, 
tii-in. square cleat sticks are pushed into the 
grooves, as shown in Fig. 4, stretching the 
silk drum-tight. 

One of the simplest methods of getting the 
design onto the screen is the paper mask or 
knife-cut stencil, as shown in Figs, o to 13 
inclusive. In the example, Fig, 6 is the copy, 
which is drawn full size, A sheet of tracing 
paper large enough to cover the screen is 
coated with shellac, as shown in Fig. 7. 
While this is drying, the copy Ls coated with 
wax, rubbing on a thin film with the fingers, 
as shown in Fig. 8, A good wax for this pur- 
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completely blocked off except for the de- 
sign. Then you pour a quantity of paint 
onto the screen, and wipe it across the de- 
sign with the squeegee, as shown in Fig. 12. 
Fig. 13 shows the screen in an up position, 
with the work in place, registered by two 
cardboard markers fastened to the base. 

Another method of getting the design 
onto the screen is to block it out with a 
special lacquer filler. The Dutch-girl eut- 
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pose is made from equal parts of beeswax, 
kerosene and linseed oik The tracing pa- 
per, shellacked side up, is then rolled over 
the waxed drawing, Fig* 9, All portions of 
the design, which are to print are now cut 
out with a stencil knife or razor blade and 
stripped off, as shown in Fig, 10, the wax 
coating holding the design firmly in place. 
After the cutting is complete, the silk 
screen is placed over the design, and. using 
a thin, soft pressing doth anti a medium- 
hot iron, the design is ad- 
hered to the screen, as 
shown in Fig. 11. Finally, 
the inside edges of the 
screen arc lined with 
masking tape, as shown 
in Fig, 5 t to prevent paint 
from leaking through. 

The result is a screen 




PO P U LA R SI E C H A NIC S 



125 




out for thy top of a laun- 
dry bag. Fig. 14, is an ex- 
ample, Start, as before, 
by making a full-size 
copy of the design. Trans- 
fer the outline of the de- 
sign to U-in, plywood or 
wit l ib oar d and cut out 
the required number on 
the band saw or scroll 
saw. Stack the cutouts on 
edge and spray with black 
paint, as shown in Fig, 15, 
then, spray or paint the 
faces of the cutouts, as m 
Fig. 16, In the example, 
however, the first step is 
to secure an all-black 
cutout. The second is to 
make the screen, which Is 
done by placing the 
screen over the copy, as 
in Fig. 17. The design, 
which is plainly visible 
through the silk, is then 
traced with a medium- 
hard pencil and painted 
with the lacquer filler. 
Since the cutout is al- 
ready black, we will not 
Want any of the black in 
the design to print. Hence, 
everything that is black 
on the copy is filled in 
with lacquer on the 
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screen, also, alt the area out- 
side the design is blocked off, 
as shown by the black in 
Fig. IS. This design is in two 
colors, yellow face and red 
hat and dress. The yellow is 
printed first, and, in order to 
protect the red, all the red 
areas are blocked out. This 
is done with a filler which is 
soluble in water. In Fig. 1H. 
the gray portions of the de- 
sign represent water tiller. 
Thus, only the yellow face is 
left open, and this is painted 
on the black cutout, as 
shown in Fig. 19. After the 
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run in yellow is complete, the wa- 
ter filler is washed out, leaving the 
o rig i nal I neq u e r- filled scr ee n . The 
yellow face is then blocked off 
with water filler, leaving the red 
hat and dress open for painting, 

Fig. 1. 

The stencil silk used for brush- 
filled screens is what is known as 
No, 1G, running about 140 threads 
per inch, I(. 3s available in several 
grades. Knife-cut stencils of open 
design can be run on organdy. 

The paints used should be made 
especially for screen work. These are avail- 
able in fiat and gloss, also in a special- 
process lacquer, and are put up in paste 
form, being thinned as required with; a spe- 
cial non- clogging varnish. Average con- 
sistency for painting on cardboard or wood 
should be slightly thinner than soft grease. 

The photographic method requires no ar- 
tistic ability, since the worker can copy de- 
signs directly from any hook or magazine 
with the aid of a camera. In the example* 
Fig, 21 is the copy. As in any photographic- 
process, a negative is required, that is, the 
copy must be transferred* in black, to a 
clear sheet of celluloid or tracing paper. If 
desired, the negative can be made by hand 
by placing a sheet of heavy tracing paper 
over the copy, as shown in Fig. 20 t so that 
the design can be filled in with photogra- 
pher’s opaque or black ink. In the second 
method of making a negative, the copy can 
he made with a camera. This gives a neg- 
ative which has white lines on a black 
ground. This first negative is then exposed 
to a second film, which results in a true 
copy of black lines on a clear ground. 

So much for the negative, The next job 
is to sensitize the silk screen so that it can 
be printed just the same as a photographer 
prints a photograph. No, 16 stencil silk is 
used. The sensitizer can be purchased from 
any process supply house* and requires 
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only mixing with water to make it ready, 
The solution is flowed on over the face of 
the screen* as shown in Fig. 22 , All opera- 
tions can be done in ordinary room light 
except the drying of the sensitized screen, 
requiring about 30 min., which should be 
in a darkened room. After the screen is 
dry, the print can be made. This is done 
just the same as printing a photograph, 
Fig. 24 showing the setup. The negative is 
placed face up (reading position) on the 
glass in the printing frame. The silk screen, 
face down* is then placed over the nega- 
tive* followed by a contact block and 
clamps. Fig, 23 shows the frame ready for 
printing* while Fig. 25 show T s the exposure 
being made* using a photoflood lamp. Ex- 
posure time is approximately 15 min., and 
has the effect of hardening the exposed 
portions of the screen. After printing* the 
screen is held under a stream of warm wa- 
ter* Fig, 27, which washes out the soft, pro- 
tected parts of the design. Fig. 26 shows 
the finished photog. aphic screen: Fig. 28 
shoves the job being run. While the exam- 
ple shows printing in one color only, as 
many colors as desired can be run by 
blocking out with water filler as previously 
described. 

A useful dodge which can be used to ad- 
vantage for certain types of two-color 
work is shown in Fig. 29, The copy is the 
Dutch girl previously shown, but in this 
case the bat is to be red and the dress blue. 
By fastening a cardboard bridge to the 
screen with masking tape and using two 
squeegees* both the red and the blue can 
be run at one time. Another method of 
multi-color printing is the elimination 
process. Using the Dutch girl again for an 
example, the first run would paint the hat, 
face and dress in red. The red hat and 



HOT WATER TO BRING OOT THE PICTURE- LEFT 



dress would then be blocked out* leaving 
only the face which would be run in yel- 
low. Then, if desired, the face could be 
blocked out, leaving only the eyes to print 
in blue. 



C Dipping a rubber eraser in emery pow- 
der will make it suitable for cleaning rust- 
ed or corroded metal surfaces quickly. 



* 
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Balancing Point of Ladder 
Marked with Tape 




Painters who are obliged to carry lad- 
ders from place to place are often annoyed 
and delayed by the necessity of “trying ' 1 
the ladder for balance. If the center of 
balance is located and each standard of the 
ladder is given a wrapping of electricians’ 
tape nl those points, the tape will servo as 
an easy handgrip for carrying and the lad- 
der will balance evenly when lifted from 
the ground and carried. 



Making Up Graphite-Core Pencils 

Soda straws filled with a lubricant made 
by mixing paraffin and graphite are handy 
to use on locks, hinges and other moving 
parts where graphite is preferred to oil 
Get a do^en or so soda straws and tie them 
together. Then melt a small quantity of 
paraffin and while it is kept melted over 
heat, stir in graphite until the mixture is 




the consistency of heavy syrup. Place the 
straws in a wood block, as shown* pour in 
the mixture and let it cool. In use the end 
of a straw is torn off and the pencil rubbed 
on the object 'to be lubri cated. 



Two* Wire Clothesline Tightened 
with a Crank 

If you have this clothesline in your yard, 
you can throw away the line props because 
you just turn a crank to tighten the wires. 
Two support posts with crossarms are re- 
quired. One arm carries two pulleys near 
the ends, and the other one carri es two 
hooks near the ends and a pulley in the 
center. The pulleys on the arm should be 
of the type that have one side open so that, 
the wires or ropes can be slipped into them 
easily. In use, one wire is fastened to one 




of the hooks, then run over the pulleys and 
back to the other hook. The Lightening 
wire has a closed-type pulley on the end 
to run over the first wife between the two 
pulleys on the arm as indicated. This wire 
is then run over the closed pulley between 
the two hooks to a crank mounted on the 
support post. The original crank was of 
the type used to shut off windmills. If this 
type is unavailable, you can make one eas- 
ily, using a grooved wood disk with a 
crank attached to it. 

— Conrad L, Leustrom, Arcadia* Nebr, 
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This Disappearing Coin Trick Is a Real Poser 





Here’s a little trick to remember for the 
next parly* A coin is wrapped inside of 
three small sheets of paper, one over the 

Other, Then, keeping the wrapped coin 
right before your eyes, the performer 
shows you how completely the coin is 
wrapped and even allows you to pinch the 
paper for assurance. Next* he lays the pa- 
per on the table, unwraps it carefully in 
full vision of spectators, who are amazed 
to discover that the coin has disappeared 
entirely, seemingly right through the pa- 
per without even leaving a hole. 

And now to explain just how it’s done. 
Cut seven squares of colored paper to the 
dimensions shown— two yellow, two pink 
and two green; the largest and last one 
being white paper. Crease the sheets to 
fold as indicated by the dotted lines, place 
the two green sheets back to back and 
stick the center panels together with glue. 
Place the green sheets on the table with 
one pink and one yellow sheet on top. and 
fold each envelope, starting with the yel- 
low one wdiieh should bo inclosed in the 
pink one, and so on. When the folds are 
completed, reverse the packet so that the 
unfolded green sheet is uppermost and re- 
peat the process* You now have two pack- 
ets of folded envelopes but the green ones 
are glued together through the center 
panels so that the assembly appears as one 
package. With this inclosed in the white 
envelope you are ready for the perform- 
ance. Placing the packet on the table, you 
borrow a coin. Ask the donor to observe 
the date so that when you return it he will 
see it is the same coin* 

Unwrapping the envelopes, and leaving 
them in the order shown, place the coin in 
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the center of the smallest envelope and re- 
fold them separately as before, but, before 
finishing by inclosing in the white enve- 
lope, give the green packet an extra turn 
which will bring the empty assembly of 
envelopes uppermost. This extra flip of 
the package will not be noticed by the 
spectators as your folding is accomplished 
by turning each envelope over in its turn. 
Now unfold the sheets. The last and yel- 
low envelope will be found empty* To 
make the coin re-appear, simply re-fold 
the envelopes and repeat the turning of the 
packet after the green one is closed. 

— G. E. Hendrickson, Argyle, Wis. 



ft A quickly vanishing red ink can be made 
by dissolving a small quantity of phenol - 
phthalein in strong ammonia. Writing done 
w T ith this Ink disappears a short time after 
it has been exposed to the air* 
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One home owner 
who had experi- 
enced considera- 
ble trouble by 
having his stove- 
pipe slip out of the 
chimney opening, 
anchored It as in- 
dicated, A small 
i t o n bar w a s 
placed across the inside surface of the 
chimney opening. Then a wire was tied to 
this and run down inside the pipe where it 
was hooked over the edge of one section. 

— Walter Fowler, Lawrence, Kans. 
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Auto Casings Hold Bricks on Roof 
for Chimney Work 



tubing tightly; If care is taken in locking 
the blocks, the wedge-shaped piece can be 
driven up flush with the end of the rec- 
tangular one so that the two ends will 
serve as a saw guide. 



Notebook Sheets Perforated 
with a Pen Point 



wall- 



In the absence 
of a regular roller 
for smoothing 
seams in wallpa- 
per, you can im- 
provise a service- 
able one from a 
furniture caster of 
the wheel type. If 
desired, the stem 
of the castor can be fitted with a suitable 
handle for added convenience. 



The next time 
you want to insert 
an unperforated 
sheet of paper in a 
loose-leaf note- 
book, punch the 
holes neatly with 
an ordinary pen 
point* The same 
method is also 
handy for perfo- 
rating paper to 
take the corners of cards and photos as a 
substitute for gummed corner tabs, 



Wallpaper Seam Roller 



AUTO CAS 



It will not he necessary to build a stand 
or bench on the roof to hold bricks, when 
repairing a chimney, if a couple of dis- 
carded auto casings are tied together with 
a stout rope and spaced over the roof, as 
indicated. The bricks are placed inside of 
the casings on each side of the roof. 



Flexible Cable Cut Off Squarely 
When Held Between Blocks 



When working with flexible tubing or 
cable, you can cut it off squarely with a 
hack saw if it is held between blocks as 
shown in the photograph. One block of 
rectangular shape is fastened to the bench 
and another block of the same size and 
shape is cut diagonally across to form two 
wedges. One of these is nailed to the bench 
near the first one so that the other wedge- 
shaped piece con be driven in to grip the 



Fastening Stovepipe in Chimney 



# 




WALL MAGIC 



\/f 0BERN1ZING those two 
x ugly ducklings — the 
kitchen and bathroom — be- 
comes a simple job with the 
variety of structural materials 
now available* Linoleum, tile- 
board, structural glass, metal 
tile, clay tile, asbestos, rubber, 
cork and oilcloth are the many 
materials now offered in col- 
orful patterns. 

One of the most popular 
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materials is tileboard, This is 
available in sheets 4 ft- wide 
by 6, 8, 10 and 12 ft. long, the 
surface of the board being 
ruled off into 4-in. square 
tiles. The board comes in va- 
rious grades of hardness and 
thickness, the latter being 
usually Vs to Vi n in. In in- 
stalling tileboard, loose wall- 
paper should be removed. A 
straightedge is used to locate 
inequalities in the plaster sur- 
face, and these should be lev- 
eled off. Breaks in the plaster 
must be cut out and the hole 
shimmed with strips of wood, 
as shown in Fig. 4. Check with 
a level to determine if there 
is a definite low spot in the 
room, as shown in Fig. 7, and, 
if so, the height of the tile- 
board should be measured at 
this point. Strike a level line around the 
room with a chalkline or straightedge. Cut 
through the plaster and fit wood blocks in 
place to take all screw -fastened fixtures, 
as shown in Fig. 5. Apply the tileboard by 
coating the wall with the special cement 
provided as in Fig. 6. Nailing, if required, 
should be done with VA-in. No. 16 finish- 
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Stainl i 



steel tiles make an at*, 
tractive wall surface. These are 
4-in, square and are applied by 
mounting to the wall with cement, 1 ' 
as in Fig, 17. Inside and outside j' 
corners are worked by scoring the v 
fiber backing of the tile, as in Fig^ 
IS, after which it can be bent over 
a Straightedge. The tiles and other 
materials fastened with cement If 
should be rolled thoroughly after 
application, as shown in Fig* 19 . 

Now, in figuring the cost 
of installation, the prob- 
*. able life of the material 

^ . also shoul d be cons ider e^ 
/i .-I Oilcloth, for 
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ing nails inserted through the tile 
scorings, as in Fig. 3. In most 
cases, plumbing fixtures can and 
should be removed* Where this is 
not practical* perfect fitting is done 
by spiling the shape on a piece of 
cardboard cut roughly to such 
size that it will fit around the fix- 
ture; then* with a small block of 
wood* as in Fig. 8, take of¥ the 
contour. When the cardboard is 
removed and placed over the tile- 
board, as in Figs. 9 and 10* the re- 
location of the guide marks will 
give an exact cutting line. When 
cutting at the baseboard, a small 
block of wood with a hole drilled through 
it to take a pencil, can be used to advan- 
tage. The tileboard is tacked an inch or so 
higher than its actual position. Then* with 
the wood block riding the top of the base- 
board, the pencil will mark the exact cut- 
ting line, as shown in Fig, 11* The same 
method is useful in determining the cut- 
ting line for corners. 

The simplest styles of wood moldings can 
be made readily in the home workshop to 
the patterns shown in Figs. 12* 13 and 14 * 
Among ready-made moldings* chromium 
trim is the most popular* Prices include 
cap moldings, inside and outside comers* 
division strips, edging strips* and a num- 
ber of others. In the simplest kind of job, 
only the cap molding is required, as shown 
at the left in Fig, 18 . In the center of the 
same illustration is shown a solid metal 
outside-comer molding* while Fig* 15 
shows the popular snap-on style* 
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makes an attractive wall, but of course 
does not last as long as some of the more 
expensive materials. Linoleum is a good 
material to use when the entire wall is 
to be covered. Although the initial cost 
is fairly high, colored glass in various 
structural shapes undoubtedly makes the 
smartest and most durable wall surface. 
But, barring accidental 
breakage , such beautiful 
wall surfaces will practi- 
cally last a lifetime, al- 
ways retaining their orig- 
inal luster. Monel '"metal 
tiles or prefabricated 
metal panels are particu- 
larly useful in some rooms 
and often can 



advantage in combination 
with less expensive cover- 
ings* Sheet plastic com- 
pressed into asbestos or 
plyw T ood panels makes spar- 
kling walls. The least ex- 
pensive way of using any of 
these products is to cover the lower por- 
tion of the wmll only, treating the upper 
portion with paint or wallpaper. However, 
the various wallboards are so inexpensive 
that all-over treatment Is usually not pro- 
hibitive, Excellent effects can be obtained 
by using a tiled board for the lower portion 
of the room and a plain board, with finish 
already applied, for the upper portion. 
Currently popular is the horizontal style 
of treatment as shown in Figs. 1 and 2 
where the upper wall is done in plain wall- 
board with narrow division strips of chro- 
mium. Panel effects in any of the softer 
tileboards can be obtained easily by work- 
ing any suitable picture directly on the 



surface of the board. Freehand work 
can be done with an ice pick with the 
point rounded over, while straight tile 
marks can be impressed with a strip of 
metal, as in Fig, 21. After 
painting, the tile scorings 
can be run in with a ball- 
type lettering pen, Fig. 20, 
using black, white or col- 
ored waterproof ink. 
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Bird Feeder Is Made Cat Proof 
by Can Lid on Standard 




Finding that squirrels were robbing a 
bird feeder set up in his backyard, one 
home owner stopped the trouble by 
mounting a garbage-can lid on the stand- 
ard of the feeder as shown. The lid is also 
effective in preventing cats from climbing 
the post and catching the birds. 



Winding Small Coil Springs 

The next time you have to wind a small 
coil spring, get a bolt of the proper diam- 
eter and file a small V- groove in one side 
of the nut. Then damp the bolt in a vise* 

placing the end of 
the wire from 
which the spring 
is to be wound be- 
tween one side of 
the bolt and one of 
the vise jaws so 
that the assembly 
will be clamped 
tightly. Run the 
wire in the groove 
of the nut and put 
a C -clamp over it 
as indicated. Then 
using the C-clamp as a handle, turn the 
nut. This will cause the wire to be wound 
tightly on the threads. The groove in the 



nut should be shallow enough to allow the 
screw of the C-clamp to press against it 
slightly, causing a slight tension on the 
wire while winding it. 

— Roy Mahal, Chicago, 



Carbon Paper Removed Easily 
from Typewritten Copies 

The usually difficult job of removing 
several sheets of carbon paper from a 
number of typewritten copies, is simplified 
by cutting out a 
portion of the car- 
bon sheets at the 
top. Select carbon 
paper that is a tri- 
fle longer than the 
typewriter paper 
so that the carbon 
sheets project a 
little at the bot- 
tom. To separate 
the carbons from 
the typewritten 
copies grip the latter over the cut-out por- 
tion of the carbons, and pull the sheets 
apart. — John E. Bautsch, Denver, Colo. 



Portholes for Model Boats 

When constructing your next model boat 
try this simple method of making realistic 
portholes: Got a narrow strip of “Cello- 
phane” of the desired shade, coat one side 
with shellac and apply to model so it cov- 
ers the spots where the portholes arc to be 
located. Using a belt punch, which you 
e an get at any hardware sto-re, press it 
through the Cellophane by hand and at the 
same time recess the wood slightly. Then 
strip off the excess stock. 
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fable -Top Garden for Apartment Dwellers 
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metal to hold the soil. The metal is per- 
forated between the slats Lo permit drain- 
age into a tray, which slips under the frame 
when the latter is raised on small blocks. 



Even with limited spaced city dwellers 
can enjoy plants and flowers indoors with 
this miniature table-top garden. It can be 
laid out in formal plan with geometric 
walks and beds, or it can be developed into 
an old-fashioned type. The garden com- 
prises a mitered frame with a slatted bot- 
tom. The slats and inside surfaces of the 
frame arc coated with tar, after which the 
frame and bottom are lined with sheet 



To prepare the garden, spread small stones 
over the bottom, then cover with cinders 
or sand. Potted plants ate used, and rich 
soil is packed around them. Lay out the 
walks with clean fine- mesh gravel, and 
plant grass or Helexine moss in spaces be- 
tween the pots. An aquarium makes an 
attractive center piece, and if rectangular 
in shape, it can be made to resemble a glass 
house by providing a tin hip roof. Paint 
the roof to resemble red tile. 



Tilting T ripod Head for Camera from Electrical Fixture 



From a ball-and-socket electrical fitting, 
obtainable at many dime stores, I assem- 
bled a tilting tripod head to take small 
cameras. First saw off the threaded end 
of the socket, and insert a screw to lake 
the camera. Fill the socket with solder to 
anchor the screw. Then solder a nut over 
the large end of the socket to take the tri- 
pod screw. The head can be tilted to hold 
the camera at any angle. 

— Arthur Trauffcr, Davenport, la. 



€A back rest for bed patients who wish to 
sit up is quickly improvised by inserting a 
washboard between the back of the pillow 
and the pillow ease 
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The lid of a stewing kettle is not likely (<? drop 
off and bfcrrrt your hands if you crimp the bail 
l o engage the lid as fit /, One siJ. 1 0 / n dou/iie 
laundry tub provides a good shelf ujftiVc the 
other side is rrt UJ* F when the wood lid in 2 is 
ijstfcf. Next time jpU u fftei/C te darn, slip 

a marble info the end of the finger ax tft 3 ■ /f f J 
a dandy emergency darning ball* 
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tilting a sfurrri sash and blocking behind if 
as in J, Be sure that i( 1 4 airtight 
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you tuanf fa wind 
a skein of yarn inf* a 
hall, a lampshade pro- 
vides tz good substitute 
for a reel a* in S. Just 
drop the skein flD#r the 
shade t lopsarr ffts orna- 
ment so fA<pf the latter 
drill fun* freely and 
wind the bait 



A cane chair seat that sags eon bf shrunk 
taut by sponging if top and bsffnm iL'.'ffi 
a fiof solution of Vinegar and Water, 5 , 
Let if dry in tht 41r/1 
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The combination snow thovet and 
plow in W is just ffir thing to clean 
walks afaitnd the Vron-lp, while l/ir 
problem of storing ice skates to 
protect the blades is soJi^d by set- 
ting them in slits cut in o shelf as 
m If. fibsters that form in newly 
hung wallpaper can be removed 
With n warm iron ay in 12 



By altering >anr closet as in 7, >ou 
can store card tables t umbrellas 

and galoshes easily besides other cloth - 
ing- Any tinsmith can make the drip 
pan. and yo u can easily shape the hat 
hangers from iffaf rnsfj. Baktlite and 
plastic tops from empty jars of cos- 
metics provide attractive drawer polls 
uthen cemented to a shouldered hard- 
wood plv \ Li «y in 8. A wood screw nr 
stove bolt inserted infn rhp fumed pfu^ 
prior to cementing permits attaching 
the top in the usual manner 
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Three Units in Outdoor Gym 
on Single Frame 



a basket and backstop for practicing bas- 
ket ball. The unit is assembled from iron 
pipe at small cost, and the various parts 
are arranged so that any one of them can 
be used without interfering with the others. 

Muffin Pan Provides Drawer 
for Small Parts 




Located in the back yard of a private 
home in Lincoln, Nebr,, the gym unit 
shown in the photo not only contains the 
usual swing, trapeze bars, etc.* but also has 





When you want 
a bench drawer 
with a number of 
small partitions to 
hold screws, wash- 
ers, nails and otb- 
nall parts, why 
save time and 
work by using a 
muffin pan? It can 
be mounted under a bench top by means of 
two cleats, as indicated, which are rabbet- 
ed to take the edge of the tray, 

— Lawrence B. Johnson, Spokane T Wash. 



Latest Plan Catalogue for Home Craftsmen 

Hundreds of useful and attractive things to make in your workshop 
Profusely illustrated to show just what the articles listed look like when finished 




Includes 

MODERN AND COLONIAL FURNITURE of all kind* 
such a* tablet, chairs, stands, magazine basket*, cUp- 
boards, cabinets, chests, sewing baskets, etc, 

HOME AND GARDEN IMPROVEMENTS comprisiuR 

Item* like Venetian blinds, shutters, trellises, arbors, 
fireplace*, bird bouse*, Dutch wlndsnilla, etc. 

WORKBENCHES, TOOL CABINETS, MOTOR-DRIVEN 
MACHINES such as drill presses, scroll pawi, circular 
saws, belt, drum and spindle Sander*, *hfiperS. 

MODELS OF ALL KINDS, both scale-type bUtorie mod- 
els and tournament- type model racing yachts. 

OUTDOOR-SPORT DEVICES, rewfcoat*, motorboats. 

canoes, kayak*, iceboat*, *kis, bob*ieds, kite*, 
ELECTRICAL DEVICES, soldering: irons, spot welders, 
RADIO EQUIPMENT, receiver*, transmit ter a. amplifier** 
TOYS AND NOVELTIES for gifts or resale purposes. 
JUVENILE ARTICLES such as midget auto, doll house. 

The ortfy epsl to get this new catalogue is a 
three-eent stamp. When ordering he sure tn 
print at writs yottr name and address carefully 



POPULAR MECHANICS PLAN SERVICE, 20® E. Ontario St., Chicago, Illinois 
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OPIBAL twists and rope moldings of all 
■ kinds, as well as straight fluting and 
reeding, can be done with this lathe jig. 
The unit. Fig. 1 T is assembled from stand- 
ard pipe fittings and consists of a track 
mounted behind the lathe to support a 
sliding carriage which carries a shaft, the 
latter being machined to fit ' v ki-in. hole 
shaper cutters, A 
cable attached to 
the sliding carriage 
works over the lathe 
pulley to furnish the 
spiral feed, the 
work being rotated 
by the cable as the 



LOCK N T 






3CA. PIYQI PIN 
PIPE. HlPFJifc 



PIN f QW CA&L& 



*411 Kind K 



ti lth thu s / 



ante 



rt 






SLlOlNfi CMMU^ A* M!)>1 
jjC.ft-STF.LL i ■’■Hi, L ,_iLL 

M T t 1,6 .LAR D 



shafi to jakl 

| hOll 5HA?IR 
CUTTLR&. 



cable, 

UPtRjLii 
l MyirdF 



TLfl 



li-JvJ. 



COLLAfi 



rt ift rt 



GHT 



Llf 



‘•’t 



TLl 



TO 6' LB, rt ■ i : ■ T 



SPIRAL FLUTING 
IIG ' fe 



carriage is pulled along the track. 

Fig. 3 shows the essential points 
in construction. The track is %- 
in. diameter cold-r oiled steel, 
which is fitted into two pipe tees. 
These are provided with short 
lengths of %-in. pipe to fit inside 
two regular lathe tool posts. The 
track is adjusted in or out, and up 
and down as required, in this man- 
ner. The sliding carriage is made 
from flangeless pipe fittings, held 
together with short nipples. Two 
3 -in. floor flanges are machined to 
make the turntable, the upper one 
of these being fitted to a %-in + 
pipe tee which supports the shaft 
bearing. The shaft is machined to 
*,4 -in, diameter to fit the bearing 
and to make connections with a 
flexible shaft. The latter can be 
drives with a motor or from your 
drill press as indicated in Fig. 4, 
The working end of the shaft is 
machined and threaded to take 
standard shaper cutters. Spirals 
of various pitches can be obtained 
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by working the cable 
over any of the four 
steps of the lathe pulley, 
the lead of the spiral he- 
mg equal to the circum- 
ference of the pulley 
over which the cable is 
run. Various shaper cut- 
ters can be used to ob- 
tain different effects. In 
Fig. 2, example A is cut 
with a straight cutter; B 
with a round- nose cut- 
ter, and C is made with 
a concave shaped cutter. 
Combining B and C 
would give the familiar 
spiral twist A depth 
collar is used to control 
the depth of cut. Straight 
fluting and reeding can 
be done by turning the 
shaft at right angles to 
the work and disengag- 
ing the cable* 

Wheeled Pot Speeds Job of Filling Craclis in Pavement 

Perfected by a California highway main- 
tenance foreman, this wheeled pot for ap- 
plying hot asphaltum to cracks and expan- 
sion joints in concrete pavements saves 
time, allows the workman to stand upright 
and relieves back strain, besides saving 
considerable time in application. As the 
weight of the pot is carried on the wheel, 
the workman can guide it accurately above 
the crack as he moves forward, A small 
wheel is attached to the spout end of the 
pot by means of a flat-iron bracket, the 
latter being bent to one side so that the 
wheel is offset about 1*2 in. from the cen- 
ter of the spout. This allows the wdieel to 
run at one side of the crack, yet have the 
spout end directly over it. 

~W* W. Wheatly, Lakeside, Calif. 



"Cellophane” Used as Shim Stock 

I have substituted Cellophane, which is 
about .001 in. thick, for metal shims where 
clearances are not critical. It is tough, 
durable and convenient to handle, 1 have 
used it in setting up dies, production ma- 
chines, tool-room jobs, etc. 

— Jack McClintock, Cleveland, Ohio. 
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Thickness Gauge in Key Case 

If you carry a 
thickness gauge In 
a leather key case, 
it can be kept oiled 
so that it will not 
rust, and the 
leather covering 
tends to protect 
the thin plates. A 
few drops of fine 
oil are applied occasionally to the leather 
which contacts both sides of the gauge. 



Steam Traps Prevent Hammer 
in Air-Conditioning Unit 

It sometimes happens that in certain air- 
conditioning installations., a single steam 
trap, detail A, fails to carry off condensa- 
tion fast enough to permit the necessary 
rapid action of the automatic valves in de- 
livering new supplies of steam. In some 
instances this deficiency will cause severe 
hammering. The remedy Is to install a 
second trap as shown in detail B. This ar- 
rangement practically doubles the capacity 
for returning condensation to the boiler. 

— L. H t Georger, Buffalo, N T Y. 




Mouth of Grain Sack Kept Open 
by Spring Holder 




The task of holding a grain sack open 
while an assistant shovels grain into it 
from a scoop may be simplified with this 
holder. It consists of a length of steel rod. 
which is bent as shown to provide two 
handles and an open loop. The loop por- 
tion is inserted in the sack by compressing 
the handles, which are then spread apart 



Percolator to Cook Stock Feed 

All you need for 
an inexpensive 
percolator to 
quickly cook feed 
For poultry and 
livestock is a 
length of pipe and 
an old auto brake 
drum,, One end of 
the pipe is thread- 
ed and is locked in 
the opening of the 
drum by means of 
a nut on each side, 

Because the boiling liquid contacts the top 
of the feed, as well as the bottom, cooking 
time is reduced and less stirring required. 
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Where you have only a large 
175-watt soldering iron and you 
are likely to have trouble join- 
ing small- intricate work, the 
problem can be solved often by 
the method shown at the left. 
Simply wire a short length of 
copper rod to the iron, file the 
end to a diamond point and tin it. 
Heat from the iron will travel 
down the rod to the work* 



Here two pieces of sheet brass are 
being soldered together at right 
angles. The vertical member is 
attached to a square block of wood 
with brads. This makes it possi- 
ble to hold the part exactly at 90 
degrees and at the same time, 
place it in just the position neces- 
sary to make a neat, strong joint. 





When you have to tin the bared 
ends of a number of wires, try 
the setup shown. Just clamp the 
soldering iron in the vise at an 
angle, set a small can cover on 
one of the facets of the iron and 
drop several small pieces of sol- 
der into it. When these have 
melted, dip the bared ends of the 
wire into the molten solder. 



Suppose you wish to solder small 
parts that have been enameled 
and do it without charring the 
enamel. That's easy. Just suspend 
the parts with wire in a glass of 
water as shown at the right, leav- 
ing exposed only the joint that is 
to be soldered. The water absorbs 
and dissipates the heat, protecting 
the enamel from charring. 
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Good soldering may be done only 
when plenty of heat is applied to 
the surfaces to be joined. The sol- 
der must penetrate the surface of 
the metal and should not crystal- 
lize too soon when cooling, So, 
when necessary to join pieces of 
sheet metal with large radiating 
surfaces* you can prevent heat loss 
by wrapping the parts in asbestos 
paper and using two irons. 



There really is no such thing as a 
universal flux. Hence, if you have 
a variety of work to do, you should 
have a kit containing taljetv or 
rosin for soldering le^df hydro- 
chloric acid for galvanized steel, 
sine chloride for gold or silver, 
Gallipoli oiWor pewter, ammoni- 
um chloride for gun metal and a 
can of ordinary commercial paste 
flux for electrical work. 



It often happens that a small part 
must be soldered which is adja- 
cent to other parts already sol- 
dered in place. If the heat is not 
controlled the parts previously 
joined will be loosened and per- 
haps fall off. To prevent this, wrap 
the work in rags soaked in cold 
water, leaving only the joint ex- 
posed. This prevents flow of the 
heat to parts already soldered. 





Another handy method of restrict- 
ing the How of heat is shown at 
the left. Here two small parts have 
been soldered in place and a third 
piece is to be joined. To prevent 
softening solder already applied, 
the work is immersed in water in 
a shallow’ container such as a can 
lid. Only the surface that is to join 
the third piece is left exposed. In 
this way the heat will be confined 
to the joint being soldered. 
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Slot Locates Gauge Positions 




Ordinarily, plug gauges must be exam- 
ined when they are returned to the ease 
to make sure of the size so that they can be 
placed in the correct groove. A quicker 
and belter method is as follows: Fasten a 
piece of sheet metal having a tapered slot 
to the back of the wood holder. The width 
of the taper over each groove in the case 
must be exactly equal to the size of the 
gauge fitting that groove, from the largest 
to the smallest. When a gauge is slid along 
in the slot until it stops, it will be directly 
over the groove in which it belongs. 



Starting Stocks and Dies 

Small- diameter 
work can be 
threaded to stand- 
ard size m a lathe 
with stocks and 
dies, much quick- 
er than with a sin- 
gle-pointed tool. 
But many such 
threads are often 
spoiled because 
the die is not started squarely, or because 
the pressure by the tailstock is too much 
or too little. To avoid this trouble, a stud 




or screw of the same size as the work to be 
threaded is gripped securely in a drill 
chuck. The die is run on the stud first, 
nearly to its full depth, and then the tail- 
stock spindle is advanced until the die 
touches the end of the work. When the 
stock is turned the die runs off the stud 
and onto the work correctly. 



Improving Spiked Calf Wearier 

As calf weaners 
of the spike type 
are sometimes re- 
sponsible for in- 
juries to other an- 
imals confined to 
the same enclo- 
sure, one farmer 
follows this simple 
method to mini- 
mize such trouble: 

He impales ordinary fuller balls on the 
spikes so that only a short portion of the 
points project, which does not defeat the 
purpose of the weaner. 



Background Stamps 

Steel used in auger bits is well suited 
for making background stamps for wood 
carving, leather and even copper work. 
The square shank permits easy handling 
and prevents rolling when laid on the 





bench. First cut the bit in two with a 
hacksaw and then square the end on the 
side of a grindstone. As an aid in laying 
out a design in the face, coat it with a cop- 
per-sulphate solution. You will find that 
this steel can be filed very easily. 
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Paperhanger’s Portable Paste - Bucket Stand 




This folding stand for the paperhanger's 
paste bucket takes very little space when 
transported from job to job. The top is 
plywood, and the legs are hinged to it in 
pairs, one pair being offset so that they 
will fold over the other pair. The legs are 



braced with a crosspiece, which is hinged 
to one leg, and folds flat when the table is 
closed. Another labor saver is a wire 
across the mouth of the paste bucket to 
support the brush as shown in the circular 
detail. — Loyal B. Jones, Lansing, Mich. 



Irregular Lathe Work Supported on Center While Chucking 



IPs a simple job to chuck small irreg- 
ular-shaped work in a lathe to face or bore 
it, if the nature of the work permits a pilot 
hole to be drilled as indicated by pieces 
A and B, Using a short piece of drill rod 
held in a drill chuck as a pilot, slip the 
work over the rod, and move it between 
the opened jaws of the lathe chuck. While 
the jaws are being tightened on the work, 
special care must be taken not to spring 
the rod out of line, 

— Milo Shutt, Home worth, Ohio. 



C Small oil- color brushes may be kept 
soft between jobs if not thoroughly cleaned 
by rubbing a little lard or vaseline into the 
bristles. Rinse this out with turpentine 
before using. Glycerine will do for brushes 
used for showcard or tempera color. 
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. # , has an adjustable fight and is 
designed to hold any one of three 
sets of lenses and condensers so 
you can enlarge negatives ranging 
from 35 mm- to 4 by 5 inches 



By JOSEPH OTT 



THE TUBING AND RODR FORMING: THE COLUMN AND BRACES. MAY 
HE CHROMIUM PLATED FOR APPEARANCE- THE HOOD IS ALUMINUM 
AND THE BASEBOARD IS EITHER PLYWOOD OR GLUED-UT* STOCK 



r V 'HIS photo enlarger lias been 
1 especially designed for the in- 
dividual builder, which means 
that the parts and materials used 
arc easy to get Eind are inexpen- 
sive. The assembly has been so 
worked out that only a few com- 
mon tools are needed to build it 
complete ready for work. As you 
will see from Figs. 1 to 4 inclusive, 
the greater part of the assembly 
calls for sheet metal, This reduces 
the necessary equipment needed 
for this work to a rule, a seriber, 
a pair of tin snips and a few blocks 
of hardwood to serve as forming dies, In 
certain details and in the material list the 
dimensions given are only close approxi- 
mations because of the necessity of bend- 
ing and fitting a number of parts. 

Now, to be truly universal in scope, an 
enlarger should accommodate, with simple 
adjustments, all film sizes ranging from 35 
mm, to the popular large size, 4 by 5 in. 
This enlarger accommodates these and 
other intermediate sizes. To cover the 
three film sizes mentioned, it is necessary 
to have three different focal- length lenses 
with three matching sets of condensers, 
that is, the focal length of each lens should 
match the focal length of the companion 
set of condensers. If the enlarger is con- 
structed to take the 4 by 5-in. film with 
matching focal length lens and condensers, 
the smaller lenses and condensers can be 
interchanged easily. For the 1 by Hi -in. 
or 35 -mm. film, a focal length lens of 50 
to 75 mm. will be required. Condensers to 
match should be approximately 3 to 3Va in. 
in diameter. The intermediate size of 2!4 



by 2Va in. should have a lens of approxi- 
mately 4 to 4 3 ,£-in. focal length and con- 
densers to match should be approximately 
5Va in, in diameter. For the larger size of 
4 by 5 in. the focal length of the lens 
should be approximately 514 or 6 In, and 
the condensers 8 in. in diameter. The con- 
densers when paired and placed in a frame, 
with convex sides facing, should give a 
focal length equivalent to the focal length 
of the lens. The above condenser diam- 
eters give the required focal length for the 
lenses mentioned. When the focal lengths 
of condensers and lens match, focusing of 
the image is sharp and the distribution of 
light to all corners is uniform. This equal 
distribution of light is %'ery essential in 
practice. The reason for having conden- 
sers and lenses of various sizes is to short- 
en the movement of the enlarging unit 
A I by Hfe-in. film can be placed in the 
4 by 5-in. film holder and focused through 
the 8- in. condensers and 6-in* lens but it 
would be necessary to raise the enlarger 
to a height of from 6 to 10 ft. above the 



Enlarger 
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DOUBLE CONDENSER* GIVE 
HIGH ILLUMINATION 1 l OR 
CRITICALLY SHARP FOCUS, 
JNti AND 5IIOR T EXPOSURES 



as in Fig, 12. Flanges of different sizes can 
be fitted into the housing. 

Provision is also made for the use of a 
ground or opal glass in place of condensers. 
Although certain advantages are claimed 
for the ground -glass diffuser, the amount 
of light necessary is approximately three 
to four times that required with conden- 
sers. Through ground-glass diffusion light 
falls of! rapidly toward the edges and the 
image is not as sharp as with condensers. 
However, to reduce the cost of this en- 
larger, the builder can follow the general 
construction, using a ground-glass diffuser 
and a lens of the proper focal length, Later 
he may add matched condensers and still 
later other lenses and condensers to fit 
other films. 

Now, in Figs. 5 to 11 inclusive you will 
find a number of the parts shown in Figs. 
1 to 4 detailed separately. Although it is 
not especially important, proceeding to 
make the parts in a regular sequence will 
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enlarging board. In most 
cases only a small part of 
the negative is used and 
it would be impossible to 
operate the enlarger be- 
cause of the height neces- 
sary to secure the desired 
enlargement. This en- 
larger is designed to op- 
erate on an upright 42 in. 
high, which allows the 
image of a full 4 by 5-in. 
film to be enlarged to ap- 
proximately 20 by 30 in. 
and likewise the 1 by lVz -in, and the 2 r 4 
by 2 ,J 4 -in. films can be enlarged to this 
same size. It is advisable. In the beginning, 
to construct the enlarger to accommodate 
the large-size film* 4 by 5 in., and to pur- 
chase the lens and condensers to match the 
particular size film you used. Changing 
the condensers from one size to another 
requires only the removal of the light 
housing and the lenses are changed by re- 
moving from the low^er- bellows housing 
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help in getting the assembly together prop- 
erly* Although detailed last, it's 3 good 
idea to begin with the enlarging board or 
base. Fig. 13* This either can be built up 
as shown, or made from plywood of the 
same thickness. This done, set up the col- 
umn and braces, Fig* 10, with the vertical 
sliding member and the supporting arm in 
place* Of course, this assembly must in- 
clude the welds indicated. This means that 
the handwheel lugs and the supporting 
arm, Fig. 10, must be w T eldcd to the slide 
before it is slipped over the column* Fin- 
ish this job with the vertical -slide hand- 
wheel, Fig. 11* 

Now back to Fig. 1 and from this assem- 
ble the light housing complete* Then be- 
fore you make the up- 
per-frame housing, 

Figs* 2 and 4, check the 
dimensions at the low- 
er end of the light 
housing to make sure 
that it will fit snugly 



THE NEGATIVE HOLDER lls MAI>E 
FROM TWO PIECES OF PLATE 
GLASS IILNGED WITH TAPE 



into the upper- frame 
housing* You may 
have to alter the size 
of the latter slightly. 
With this housing 
made, follow with the 
lower housing, Fig* 2, 
and then cut the 
spacers to size. All 
joints on the two 
housings can be sol- 
dered. Although the specification of the 
latter calls for aluminum, you can use 
hardwood. Now t clamp these parts togeth- 
er and drill the four holes for the bolts 
which join the parts as in Fig. 3. The fiber 
washers spaced as in Fig* 3 are for the pur- 
pose of holding a ground glass should you 
Use one* Only the distance between the 
holes one way is given in Fig* 7* You have 
lo determine the other spacing by measure- 
ment of the upper- bellows frame* Check 
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THE LENSES AND CONDENSERS 



MATERIAL 


LIST 


Part 


Kind of 
Material 


Quan 

tlty 


Sue 


Enlarging board 


Pine 


1 


1 * 20 x 30 in. 


Br*c* 


Piite 


1 


1 x 4 x IB in. 


Upright column 


Steel tubing 


1 


l/16 * 1 V* * 42 in. 


Bractfs 


Brass tubing 


2 


1/16 x yi *45 in. 


Sliding column 


Steel 


1 


1 5 in, long to fit 


Extension for housing 


Steel sheet 


I 


over upright 
3/32 x SV, x 2D in. 


Bellow^ 


Leather 


1 


5 x 5 x II in, extension 


Film holder 


Plate glass 


2 


*4 x 6*4 X 9 in, 


Low-cr-frame housing 


Steel 


1 


1/32 x 10 x 14 in. 


Upper-frame housing 


Steel 


1 


1/33 x 31 x 11 In. 


Spacers 


Aluminum 


3 


t-jj & 1 x 9 in. 


Top housing 


Aluminum 


4 


1/32 x 5 in. at bottom 


Corner of housing 


Aluminum 


4 


6 in. at top — 2D in. long 
1/32 x 1 x 30 in. 


Tap of housing 


Steet sheet 


1 


1/32 x 4 x 4 in. 


Upright extension 


Steel tubing 


1 


7/16 x 12 x 1/16 in, wall 


Light socket 


Standard 


! 


To fit enlarging bulb 


Thumb Setscrew 


Steel 


1 


3/16 ip. thread — • 


B el] ows-ex tension rod 


Steel 


1 


34 in. knurled head 
7/16 x 16 “4 in. 


Lower bellows frame 


Steel sheet 


1 


1/32 x 5 x 0 in. 


Handwheels 


BakelLte 


2 


!i x 3 in. diameter 


Rack -wheel shaft 


Steel 


1 


7/32 x 4 % in. 


Tapered rack wheel 


Steel 


t 


% x V& ir. diameter 


Rack spring 


Steel 


1 


1/32 x 1-5/16 x 4 in. 


Upright flange 


Cast iron 


I 


% x 4 in. diameter 


Anchor bolt 


Steel 


2 


H x 2 in. long 


Flanged bolts 


Steel 


4 


5/16 x 2 in. long 


Finishing head 


Wood -turned 


1 


To fit diameter of 


Rubber rests 


Sunk screw and 
rubber 


4 


column 

V*, in, diameter 


Diffusion glass 


(Or opal glass) 


1 


3/16 in. thick to 


Extension cord, 
switch and plug 




1 


fit frame 
12 ft. long 


Nuts and bolts 


Steel 


S 


1. y% in. long 


Nuts and bobs 


Steel 


3 


?4 in. long 


Rod 


Steel 


3 


3/16*4 in. 


Rod 


Steel 


1 


54 x 4 in. 


Housing-assembly screws 


Steel 


3b 


Size No. 2-56 



this before drilling any of 
the holes. Note also that 
in Figs. 2 and 10 the lips 
or “ears'* of the support- 
ing arm are shown bent 
in opposite directions. On 
the original the lips were 
bent inward but, dye to 
the weld at the tubular 
slide, it may be necessary 
to bend them outward as 
in Fig. 2, when fitting the 
parts together. 

With the assembly at 
this stage you Ye ready for 
the lower -bellows frame 
and the friction-rack as- 
sembly, Figs- 2, 6, 7 and 9. 
This is a bit more exact- 
ing and several machine 
operations are necessary. 
IPs especially important 
that the sides of the 
groove milled in the bel- 
lows-ex tens ion rod be 
inclined approximately 5 
degrees and that the sides 
of the friction wheel be 
machined to correspond. 
Of course, some filing and 
trial fitting will be neces- 
sary after you cut out the 
lower -bellows frame or 
housing, Fig. 7, as the di- 
mension s are only ap- 
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proximate. The complete assembly is 
shown in Figs. 6 and 9, The rack spring 
mentioned in the material list is dimen- 
sioned in the lower detail in Fig. 0 and 
shown in place in the upper detail. Bent to 
the shape shown and drilled, it provides 
tight hearings for the friction -rack hand- 
wheel, Figs- 6 and 11. 

It should be noted in Fig. 2 that the en- 
larging bulb is placed in a socket attached 
to a tube which is adjustable through the 
top of the housing. When using condensers 
it is necessary to place the light far enough 
above the condensers to give uniform illu- 
mination. For this reason, the top of the 
housing for a 4 by 5-in. film is 18 in. above 
the negative. The enlarging lamp should 
be about 250 walls for a 4 by 5” in. film 
using 8-in- condensers. Without conden- 
sers a 1,000- watt light is required. Fur a 
2 V 4 by 2Y4“ in. film with condensers, a 100 
lu 125-watt lamp is sufficient and for the 
1 by film, approximately 60 watts. 



Mortar Box on Wheels Is Moved 
Wherever Desired 

A Nebraska farmer uses this portable 
mortar box, not only for transporting 
batches of concrete and plaster about the 
farm, but also for moving liquid feeds. The 
mortar box is carried on an iron frame fit- 
ted with three wheels. The front end as- 



Fruit Trees Protected in Winter 
by Com Shock 




To protect his young orchard against 
broken limbs due to ice collecting on them 
during the winter months, and also to keep 
stock from rubbing against the brittle 
limbs, one farmer shocked corn around 
each tree. After setting one layer of bun- 
dles about the tree, a double binder twine 
was tied snugly around the shock to hold 
it in place. 




sembly comprises a swivel from an old side 
delivery rake and a wheel from a plow'. 
The frame is welded together, the tear end 
of the cart being supported on two small 
cultivator wheels, which rotate on a pipe 
axle. A handle to pull the cart is attached 
to the frame directly over the front wheel. 
As. the box is easy to remove from the cart, 
the latter can be used for other purposes. 





Guard on Oilcan Spout 

Light machine 
oil that has a 
tendency to run 
down the spout, 
when the can is 
used for numerous 
applications of oil, 
can be kept from 
getting on the can 
by using this 
guard. It is a rub- 
ber cigar holder 
with the small end 
cut out to fit snug- 
ly over the spout. A little waste packed 
inside the holder around the spout absorbs 
the oil as it runs down and can be renewed 
from time to time. 
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* Funnel* in Center of Hog Trough 
Avoids Spilling Feed 




Spilling of feed when hogs crowd into a 
trough, was eliminated by one farmer who 
rigged up this “funnel.” It is one-half of a 
rear -axle housing of an automobile and is 
mounted in a vertical position on a cross- 
piece in the center of the trough. The bell 
end of the housing projects upward, form- 
ing a funnel* 

Cold Frame Built Against House 
Is Accessible from Basement 

Highly convenient because it is accessi- 
ble from the basement this permanent cold 
frame nestles snugly against the house t 
and is centered over a basement window 7 * 




There's no need to go outdoors every day 
to water the seedlings, as you can do this 
and adjust the glass cover for ventilation 
from the inside. The preferred position is 
on the south side of a house because here 
the box will receive the most protection 
and prevailing sunshine in early spring. If 
the thing is to be a permanent affair* it is 
advisable to make the front and side walls 
of concrete rather than wood* The glass 
panel is hinged at the rear to permit ad- 
justment for ventilation and it may be best 
to protect the glass with ti-in. galvanized 
wire mesh* 



Measuring Shore Line with Wheel 

Having land that adjoined a lake and 
desiring to rent certain footages to summer 
campers* one farmer used a wheel and a 
forked stick to take the measurements. A 
lightweight cultivator wheel was set be- 
tween the limbs of a forked tree branch 




and held in place by a bolt, after wduch a 
red cloth was tied to one of the spokes* 
Counting the number of revolutions of the 
spoke and multiplying this by the circum- 
ference of the w F heel gave the actual foot- 
age of the shore line. 



C Transparent windows in envelopes may 
be made by rubbing the envelope with a 
solution of paraffin, I oz. T and carbon tetra- 
chloride, 4 oz* t or some similar solvent. 



<= What> fylvu' C&M' SV- 

with a ' RING STAN 





4 < you s^p ahote unJ 
fn the -trirrJt: below* tbit 
I'fnp stand is fust the 
thing to hold either e 
gas torch or blowtorch 
in position when you 
wan! to direct the 
flame onto small work 



Abate* a quick job of removing pms from 
dirmmuni pistaru ctm (tp done by placing 
the piston on the Tins; stand and lo^nn^ 
|( over a heater element n« shown. This af- 
fords quirk heat without danger of warping. 
Below, work on fp.m hi utat jjpa: ran hr done 
with ease and efficiency by nidtinl- 

ing a reading gloss in the ring-stand clamp 
The glass ran be held steady at any con- 
vement height 



Mounting electrical meters oft the ring 
stand us s/iewn above tfJrnimfrJfi dan- 
ger of breakage* The fHtfter dial can 
be clamped at any desired ungle for 
cosy reading 
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Adjustable Jig on Welder’s Bench 
Grips Irregular Work 




The problem of holding small irregular 
work while welding it is solved with this 
jig, the two arms of which can be adjusted 
to clamp around any part of the work. A 
4 -in. channel -iron base carries the arms, 
each rod consisting of three short pieces of 
flat iron pivoted at the ends. Each arm 
carries a C-elamp, which is welded to a 
short piece of %-in. iron rod, the rods be- 
ing fastened to the arms by means of 
U- bolts. These can he loosened to adjust 
the clamps in any desired position. Also, 
by loosening the bolts in the arms, they 
can be adjusted to almost any height or 
angle. — Clifford Tanner, Cranston, H. I, 



Torch and Soldering Iron Handy 
for Roof Work 

To save time in changing soldering irons 
and carrying them back and forth on a 

large roofing job. 
one tinsmith at- 
tached the iron di- 
rectly to the torch* 
This was accom- 
plished by fitting 
a soldering point 
inside of a short 
length of pipe, of which the inside diam- 
eter was slightly larger than that of the 
point. Two or three screws fitting tapped 



holes in both pipe and point held the latter 
so that there would be a slight space be- 
tween both* The pipe was then slipped 
over the flame tube of the torch, where it 
was securely fastened by a setscrew. 



Wrist'S trap Mirror Aids Plumber 

Plumbers, or 
pipe fitters, whose 
work includes lay- 
ing and calking of 
water mains or soil 
pipe, will find the 
work somewhat 
simplified by the 
employment of a 
small pocket mir- 
ror, mounted on a 
wrist strap. By 
placing the arm, or wrist, in such position 
that the mirror reflects the underside of 
the pipe, the calking of the joint may be 
observed and many possible leaks avoided. 



Nut Catcher on Box Wrench. 

Often when a box wrench is used, the 
nut drops out of the wrench into the work 
and is difficult to recover. To avoid this, 
the wrench can be fitted with a nut catch- 
er by drilling a small hole through it 




lengthwise and counterboring the boxed 
end as shown. A rod, with one end thread- 
ed to screw into the nut loosely, and hav- 
ing a knurled head on the other end, is all 
that is required. After the nut has been 
loosened, the rod is turned to screw the 
threaded end into the nut* 
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Altered Piston Forms Sturdy Grinder Head 




With little alt on it i on . mi 
old ; .mo piston can 1 m ^ 

verted into a grinder head 
for light work. The piston 
skirt is sawed oil just below 
the wristpin bosses. Part of 
the remaining piston wall is 
then cut away to allow for the V-belt drive. 
By cutting a hole in the base of the grinder 
it can just as well be driven from under- 
neath. The shaft is a cold-rolled rod with 
its ends turned down to fit the grinding- 
wheel holes and threaded for retaining 
nuts. Collars are made to hold the grind- 
ing wheel. The pulley is turned from steel 
and is held in place with a set screw. Oil 
holes are drilled in the shaft bearings. 
After drilling screw holes in the base, the 
grinder is ready to fasten to the bench. 
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Two Shafts Gripped in Line While Transferring Holes 




When it is necessary to hold tw r o shafts, 
one directly above the olher, for transfer- 
ring or marking off drilled holes, the job 
can be done by using a V -block, a tighten- 
ing clamp and four short pieces of round 
rod of slightly less diameter than the shaft- 
ing, One of the shafts is laid in the V-block, 
two rods are placed on each side, as indi- 
cated in the illustration, and finally the top 
shaft is laid on these, after which the clamp 
is screwed down to keep the assembly 
firmly in position. 

—H. Moore, Leeds, England, 

CNuts and bolts that are exposed to the 
weather may be prevented from rusting 
by applying a coating of asbestos roofing 
cement to the threads of the bolts before 
tightening the nuts. 
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Posts Removed Single-Handed 
with This Puller 




To remove fence posts single-handed* 
one farmer devised this simple puller. It 
consists of a discarded bob-sled runner to 
which a short length of 2 by 4-in. wood is 
pivoted. The free end of the short piece is 
fitted with a cultivator blade. 





Large Bam Door Easy to Open 
by Exerting Pull at Top 

Large* sliding doors are often hard to 
open because the pull is applied at the 
lower corner* thus throwing all the weight 



of the door on one roller* If a stout strap 
or rope is fastened to the door at the point 
indicated, it may be rolled easily as. the 
door is not lifted from either roller. 



Sash Lifts Form Brackets 
for Sliding Door Bolt 

Desiring an in* 
side sliding bolt 
for the door of his 
implement shed* 
one farmer 
screwed several 
metal sash lifts 
across the doors as 
shown. A hard- 
wood bar to slide 
through the lifts 
freely served as a bolt, and a wood pin 
driven tightly into a hole in the bar pro- 
vided a hand grip for operating the bolt* 

Stamp Pad Stored on Rack 

When a rotating 
rack is used to 
store rubber 
stamps* why not 
provide a clamp 
on the rack to hold 
the stamp pad? A 
clamp can be 
shaped from a 
piece of spring 
wire and soldered to the top end of the 
rack standard. If desired, the wire can be 
covered with a piece of rubber tubing* 



SPAING WIRE ^OLPL^ED 
COBBED with rue be ft/ 




TACKED 




Crochet Hook Fastens Sack Tags 

A Wisconsin 
grain and seed 
dealer* who found 
it difficult to 
thread a sack nee- 
dle when stitching 
shipping tags to 
filled bags, used a 
crochet hook for 
the purpose* The 
hook is forced 
through the side of 
the bag to engage the string or wire of the 
tag and pull it through the cloth. 








WIRE 

KOOK 



VACUUM CUP 



reflector 



A h-J.ffnsi n-fl ( “f((ir insane (frc front door. Fig 

f, niaji prevent tin accident when Ifati/ig car ot night, 
c.' a rnof oriit comm % from f /it 1 teat tart &** the reflect or, 
A ujrre and I'acururti cup to sturh on o fender. Fig. 2, 

fi handy far staring wheel nuts u. -hen changing a ftj-e 



INSULATION 



THERMOSTAT 



CANVAS 
JACKET - 



GROUND 

CHAIN 



Encasing the drag chain of an oil truck in p mb* 
ter hoscr ers in Fig, 3, (Ul'W rtdute much of the 
noise. A thermostat of the type shown tn Fig. 4 r 
will operate mare accurately if if is insulated 
agmnst cold »ir directed on it by the fan. Much 
time tfcjn Sc saved when marking off n nev 1 gasket 
from an old an* // you ii^c a pounce buf, jFrg. 5 



ENGINE. 



SPOOL 



CRAPHi Tf 
POUNCE 
\ BAG 



Four small holes drilled in u distributor ers rn 
Fig, 6, will provide ventilation and help pre * 
vent short circuit* due to mois/ufe condtm- 
ittg inside the cap during sudden temperature 
changes. Also, moisture sumet imes condenses 
an Aporfa-pitij poinfi and short circuits them 
Removing the plugs and drying them with u 
match flame, os ik Fig- >% will do the trick 
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Valves Outside of Filling Station 
Locked by Metal Cover 




Having the air and water valves located 
on the outside of the building, the owner 
of one filling station hinged a galvanized, 
sheet-iron cover to the wall of the build- 
ing so that it can be swung around over the 
valves and locked. This prevented anyone 
from tampering with them at night after 
the station had been closed. The next 
morning it was only a matter of a minute 
to unlock the cover and swing it around 
to expose them* 



Bug; Screen Serves as Winter Front 

If you have a 
bug screen on the 
radiator grill of 
your car* you can 
improvise a winter 
front quickly at 
practically no cost, 
Just get a piece of 
oilcloth, cut it to 
the shape of the 
screen and stitch 
it to Ihe latter, If 
desired, you can 




slit the oilcloth down the center a few 
inches from the top to provide flaps. A 
couple of snap fasteners will enable you to 
open or close the flaps as desired. 

— Charles Ahlgrimm, Bettendorf, Iowa. 



Stopping Oil Leak lnMam Bearing 
of ModeFA Ford 

Model- A Fords 
that have a tend- 
ency to leak oil 
through the rear 
mam bearing of- 
ten can be re- 
paired as follows: 

Drop the oil pan, 
remove the bear- 
ing and drill a hole 
through it from the underside to break into 
the oil groove cut into the babbitt* This 
allows excessive oil to drain back into the 
crankcase instead of being forced back 
into the flywheel housing. 

— H. Thomas ’Winston, Claremont, Va* 




Sandblast Spark-Plug Cleaner 

Here’s a spark-plug cleaner that does 
the work in short order, and it can be as- 
sembled from an old vacuum tank and odd 
parts that are available in most any garage. 
First remove everything inside the tank. 
Then cut a hole in the bottom to take the 
top of a screw-top can, insert a U-shaped 
piece of tubing and connect it with the air 
hose by means of a gas cock. File a notch 
in the tube at the bottom of the U and ad- 
just the free end so that it will be about 
in* from the bottom of a spark plug in- 



TOP 

VJ£W 




i'piPt 

Elbow 



metal washer 

RUBBER GASKET 

HQi,E in ii IBBE R 
for PLUG 



SPA ft H PLUG 



INNER CAN 

'■-/ COT : ; RUED 
IN) 

■ji” TUEJING 
v-arr fdrswd 

zrsANU 
-VACUUM TAN* 



SAND OUTLET 






POPULAR MECHANICS 



15S 



sorted in top of the screw cover. Make a 
small cut in the side of the can and push it 
in to provide an opening for the air to es- 
cape* Now solder the can to the vacuum 
tank. Also attach an elbow to a hole in the 
side of the tank for the air to escape from 
it. Cut a 1-in* hole in the screw top of the 
can, stretch a piece of inner tube over it 
and fasten it in place with a metal washer 
attached to the cover with stove bolts. 
Make a small hole in the rubber to take 
the end of a spark plug lightly. Sand that 
escapes into the lank can be removed 
and put back into the inner can* 



Dirt Between Fender at Joints 
Causes Squeaks 

Squeaks sometimes result at the joints 
between the car body and its fenders* or 
similar places. The usual cause for this in 
the case of older cars* is road grit, which 
works into the fabric strips used between 
the parts, It is helpful to loosen the bolts 
at the joint a few turns, and then wash out 
the dirt by a stream from a garden hose. 
In old cars, when sections of the anti- 
squeak material wear or rot out, pieces of 
heavy gasket paper placed between the 
metal surfaces make a cheap repair. 

Garage Doors Held Open by Latch 
Tripped with Your Foot 

Much easier to 
use than a hook to 
hold garage doors 
open, this latch 
a utomalically 
grips the door and 
is released with 
your foot. The 
latch is pivoted to 
a stake driven into the ground, and con- 
sists of a pivoted block beveled at one end 
and notched to accommodate the door. A 
coil spring causes the latch to bear up 
against the door while holding it* Pressing 
down on the beveled end of the latch with 
the foot frees the door. 



CTar spots on the enamel of an automo- 
bile or motorcycle can be removed with- 
out danger to the surface by rubbing them 
with a piece of cloth dampened with car- 
bon bisulphide. 



G4PAL.I 




Blackboard in Top of Truck Cab 
Speeds Up Deliveries 




To avoid any unnecessary driving on 
his delivery route, one truck driver writes 
the addresses of the various .stops on a 
blackboard mounted above the windshield 
where they are seen easily. Before start- 
ing, he runs through the orders and plans 
the shortest route to the various stops* 
which are then recorded on the blackboard. 



Headlight Lens Removed Safely 
with Gloves and Vacuum Cups 




To reduce the 
possibility of 
breaking a head- 
light lens when 
removing it, one 
mechanic rigged 
up a pair of gloves 
for the purpose by 
attaching four 
small vacuum cups 
to the palm of each 



glove. I rue cups 
gripped the glass so that there was less 
chance of it slipping out of his hands, 



Wanted — More Auto Kinks I 

Simple things that will add to the convenience 
of driving and touring — easily made repairs for 
minor troubles and disorders of cars — precau- 
tions that will avoid troubles these are some of 

the many things motorists would like to know 
about. Possibly you have devised something for 
your car or parage that will be helpful to thou- 
sands of others* Just describe the idea briefly 
but completely, illustrate it with a sketch or pho- 
to and let's have a look* Perhaps it fits in with 
our needs and if so, a cheek will be sent prompt* 
ly. Avoid old practices, ideas that are of use only 
Occasionally or tho&c that involve too much trou- 
ble and expense* Ideas must bt found Workable 
by actual practice. Address Technical Editor* 
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Pipe Guards on Walled Driveway 
Prevent Cars from Scraping 




The driveway shown in the photo had to 
be sunken considerably to lessen the slope 
from the street to the garage and necessi- 
tated concrete retaining walls. As the 



driveway was quite narrow, there was 
danger of scraping hub caps, tires and 
fenders. To prevent this, 3- in. iron pipes 
were installed as shown to keep the wheels 
away from the walls. 



Running on Bad Connecting Rod 

When a connecting-rod bearing on my 
car burned out several miles from the 
nearest garage, I immediately disconnect- 
ed the spark-plug wire over the damaged 
rod to eliminate explosions against the 
piston with consequent hammering on the 
crankshaft. This minimized the danger of 
damaging the hearing surface of the latter, 
besides greatly reducing noise as I pro- 
ceeded at a slow rate of speed to the ga- 
rage. — John P. Crandell, Urbana, 111. 



Plan * of - the " Month — A New Service 



Hoiv to get a collection of plans designed hy leaders in craftwork 




Complete, ensy-tO-follow plans including photos, material list 
iint) full in struct ion a on building simplified but worthwhile 
articles with hand tools, without previous experience 



Send coupon and XOc in stamps for Craftplan of 

Colonial Coffee Table 



DAILY USEFULNESS 

OF practical, everyday Value in any borne, it's 
a worthwhile project if you want your share of 
interesting and valuable recreation possible from 
a heme workshop. 

THE COST IS SLIGHT 

As you need! only a few pieces of maple, some 
stain and shellac, the coat of the table Is Very 
little besides the time required to do the woi k“ 
time that you will want to spend in the pleasures 
of woodworking at home. 

CRAFTPLAN SHOWS HOW 



This satin' finished rofffe table stands IB III. hi eh add 
has a 2£>in. lop lu which iuur tapered ke> air pegged 



POPULAR MECHANICS PLAN SERVICE 
200 East Ontario Street Chicago 

Name , ........... . 

true pencil 

Street ................................... 

City and State 
Enclosed 10c in stamps. 

# COFFEE TABLE— CRAFTPLAN Nu. 3001 



You don't have to be able to read blueprints to 
understand the Craftplan. It includes simplified, 
easy -to- follow pictures showing all details and 
sizes, gives Step-by-Slep directions for assem- 
bling; describes jigs to bore boles accurately; 
explains how legs are tapered and! top Is rounded 
so that even beginners can do It. Also contains 
materia] list and instructions for finishing, 

MAKE SPARE-TIME PROFITS 

Why not use your spare time to make simple 
things like tbit that find a ready market? Oth- 
ers have done so! Many a small but profitable 
business was started in a homo workshop. 
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THE ONLY POPULAR PRICED LATHE 
with ALL THESE MODERN FEATURES 



Fairer Cross Feed Standard Equipment 

Now it can be told! Today Atlas dealers in all sections of the country 
are ready to show you the new Atlas F-Series Lathes, with one of the 
most outstanding developments in our 28 year history, Now, for the 
first time, you can have a popular priced Lathe with instantly reversible 
power cross feed and longitudinal feeds as standard equipment* 

It*s the only lathe, too, with complete V-belt 
drive, quick-change countershafts, compact con- 
trols, precision ground bed ways, custom-built 
spindle bearings, extra power for heavy jobs, 
and many other modern features at the low 
price of $ 104.75 for the JO ' lathe with horizon- 
tal countershaft (complete as shown less mo- 
tor) or $99.75 for the vertical countershaft 
model. 

v , _ - 

Ask your dealer to show you the new Atlas 
and send today for the big new 1939 Atlas 
Catalog. 



SEE FT 
ATVOUR 
DEALERS AND 
MALI THfS 
COUPON 



ATLAS FREES CO . JA3 H, Pitcher St., KaUriuw, Mich. 

Kindly ntfnd nU- jemr 1031-1 Catstlug, I .uii i unwanted in; 
N'eW 10 p ' Mi.'UI IjiIIm'H C! New Small Ijtlie □'Jew 
L' Unll I'n-'scit □ AfIh.t Pfcetuww □ Wood Lathco. 
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ATLAS PRESS CO, 



14 3 N. PITCHER ST 

KALAMAZOO, MICK. 



HEW YORK 
J 30 W. A2nit St, 



CHICAGO 

35 E, W.:h l fc c-f at WibJih 



(*H It AD[ L*P M I A 

m N . Th.rd St, 
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Picture Your Family 

(Continued 1™ pfigo 47> 

history book — especially the youngsters. 
Through the camera, you can watch them 
grow from babies to school age, T teen age, 
maturity. Pictures of their hobbies, their 
activities* their friends, all provide rich 
material for memory, 

Even ordinary household activities offer 
chances for good pictures, A picture of 
yourself repainting an old table, your wife 
dressing the small daughter for Sunday 
School* even a snapshot (with the aid of a 
“self- timer") of you both washing dishes 




Letters are important chapters in d family history, 
T heir arrival or posting makes a tf new* y” picture 



— all these are parts of daily life; and these 
snapshots in future years will call back 
many a happy incident. 

Don't overlook the pets* for they are 
very much a part of the family* and ap- 
pealing animal snapshots add spice. 

One caution: Have an idea behind each 
picture. Make each tell a story, A snap- 
shot of your son standing beside the house 
and smiling is hardly material for the 
book. But a snapshot of the boy repairing 
his bicycle is a “news" picture— the sort 
that makes the record interesting. 

(Continued ta page llfiAl 
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CHRISTMAS CATALOG 




KODAK HiTINA II {left) with anastigmat /.2.G 
lens* 1/500 Compur-Rapid shutter. Coupled: 
range finder* Body shutter release. Price, $140* 
Kodak Retina II, / 2.8, $115* (Prices include 
sportsman’s field case.) Both models load with 
a wide range of Kodak Film, including. 
Kodachrome for gorgeous full color* *140 

KODAK RETINA I {not illustrated ) * ■ * the original 
Retina, with Kodak Anastigmat EKTAR /. 3.5 
lens. Shutter, 1/500 Compur-Rapid* Film-* 
Centering mechanism* Exposure counter. *48*, 



KODAK BANTAM SPECIAL {right} 
Lens, Kodak Anastigmat EKTAR /.2.0 — 
extra-fast, super-corrected. Shutter, t 500 
Compur-Kapid. Built-in military-type 
range finder linked with lens mount gives 
hairline focus instantly. Film-centering de- 
vice locks film accurately in position for 
cadi exposure. New low price 
includes field case. *87*2 

KODAK BANTAM FAMILY also includes 
Kodak Bantam/. 4*5 at $2 7.50 and Kodak 
Bantam /.5.6 at $16.50. All three models 
load with full-color Kodachrome Film. 
Lower priced Kodak Bantams, for black- 
and-white pictures only, include the /.6.3 
model at $9.50 and /. 8 model at $4.7 5. 



■ 




NSW KODAK 35 FAMILY {left) 

A really outstanding group of new precision 
miniature cameras that are priced impres- 
sively low* Fast lenses— fully corrected for 
color — and accurate shutters. For critical re- 
sults in black-and-white, or full-color Koda- 
chrome* Kodak 3 5, with /. 5.6 lens and 1/100 
Kodex shutter {illustrated), $ l 8.50; with/ 4, 5 
lens and 1/150 Diomatic shutter, $29.50; wirh 
Kodak Anastigmat Special /3.5 Jens 
and 1/20Q Kodamaric shutter, $39.50* *18^2 



f * 0jM 
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Oftentimes, phases of the family history 
can be told in a short series of pictures 
better than in one. Your history of Christ- 
mas, 1938, could well begin with the dec™ 
oration of the tree, and the hanging of 
stockings, then show the children discov- 
ering their gifts, close-ups of delighted 
faces as they examine new possessions, and 
shots of them playing with the new sled or 
train, Christmas dinner could well be pic- 
tured, and the holiday series might end 
with a shot of exhausted youngsters sound 
asleep, toys clasped in their arms, 

No specialized equipment is needed to 
keep a family history, but a fairly good 
camera— say, one with a lens at least as 
rapid as £.6,3 — is a great help. With such a 
camera, you cart use a cable release and 
self-timer* which enables you to get into 
your own pictures, The extra speed of the 
lens h an advantage in taking night snap- 
shots, with two or three inexpensive ama- 
teur photo bulbs providing illumination. 
And if you can get a miniature camera 
with ultra rapid lens,, you can take these 
home snaps with no special illumination, 



Make it a point to file negatives careful- 
ly, because in later years you may wish to 
have new prints made for a more elab- 
orate and finished presentation. The value 
of these family books increases as years 
pass* and If one should be damaged it is a 
serious loss unless the negatives arc avail- 
able for reprinting. 

If you arc a movie-maker, you can keep 
your family history in movies as easily as 
in “still" form, Indeed, recently developed 
home equipment enables you to obtain en- 
larged still pictures from your movie 
frames, The movies can be in full-color, 
and the prints in black-and-white. 

With movies, dramatic stunts are possi- 
ble which add an extra touch of interest, 
For example, take one twenty- five-foot 
sequence of your boy or girl each year for 
a number of years. Splice those sequences 
together in proper order— and in a few 
minutes of projection time, you can watch 
the child grow up right, on the screen! 

A family history In pictures provides a 
rich storehouse of memories that can be 
obtained in no other way. The longer the 
maker lives, the more value they have. 



just room light. 



H Minnies " Supply Punch to Movies 



CCantimied from gage 66) 



all vest-pocket cities was made for Ibe film 
musical, "Just Imagine." It was a glimpse 
of New York of the future — a $200,000 
glimpse. Housed in a dirigible hangar, the 
reproduction covered seventy -five by 225 
feet and some of its two -hundred -story 
skyscrapers were forty feet high. There 
were nine levels for subway and elevated 
trains; helicopters* dirigibles, and airplanes 
could discharge passengers at any budding 
level, and streets and office buildings were 
perfectly illuminated. 

Incredible action is achieved in the min*- 
iatures. Noah’s ark in “Green Pastures" 
was loaded with small wooden animals that 
moved on a concealed track. The siege of 
the town of Port Hoyal in "Captain Blood" 
was made in this same way. The tiny 
town was built along the bank of Warner 
Brothers’ tank and a fleet of battleships set 
afloat on the pond. When cameras were 
trained on the scene, fire spat from tiny 
cannons protruding from portholes. Shore 
guns retaliated and townspeople were seen 
running for cover. The citizenry were fig- 



ures mounted on tracks and moved by 
wires, and the firing was done from an 
electric panel by an operator at the direc- 
tor s elbow. Electric wires led from each 
point where an explosion was to take place 
and it was just a matter of pressing a but- 
ton to set off a gun or powder mine. The 
effect of shells showering about the war- 
ships was gained by snipers peppering the 
water with rifle shots from a perch high 
above the set. 

Film experts regard James Basevi as 
Hollywood’s ace man on special effects. 
He was responsible for the hurricane in 
the Nprdhoff-Hall thriller, “Hurricane," 
The island of Manukura, which in the story 
is inundated by the sea whipped into 
wrath by the hurricane's force, was built. 
At one end of the island was the miniature 
village of Motu Tonga to be destroyed by 
the force of the wind and sea. 

Coconut palms were made with trunks 
of lead and fronds of copper. Batteries of 
wind machines, four on each of the two 
(Cotitintied to page tIS-At 
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The Movie Camera That 
Couldn’t Wait For Next Year! 



NEW 1030 MODEL “STOPS THE 
SHOW!” 60 GREAT NEW FEA- 
TURES MAKE FRONT PAGE NEWS! 

Never before has a movie camera, at anywhere 
near this price, brought such perfection of detail 
, . , such simplicity of operation * * « such economy! 

No wonder when it was previewed at the great 
International Camera Convention ill Chicago, 
dealers wid— 4 We want it now! w And so here it 
— just in lime for Xmas! 

Check Sensational Features! 

All America fo talking about llie new 1939 UoivcX! Ila 
magnifier n I n«w styling. eEh anutlii^ ji^rfuTininr^ , , + li* 
69 great fcaLurct that ynu'd expert lo find only in * high- 
priced rrnnera! New but I (-in optical view-finder * * > new 
improved governor . . . iu>w automatic diutlrr » , , new 
snap-lock hinged eoverl Improved F 3.6 lens, instantly 
Enterrhiingeahle- New i|uii'U powerful, smooth - running 
spring mqlnr. 

Just think — the new 1939 fa iveX ha a all these important 
fca t Li re h — a n d manjf morel And. in addition* ilV the only 
camera in the world that takes sharp, dear monies at le^n 
en hi than nnapshols! {L'niveX Cine film -roll coals only <V9jf.) 

DOK'T D1LAY1 Know the thrill of 
taking living action picture* of 
your family and friends-— movie* 
you'll cherish all ioor life! See 
the new 1939 (JnivcX Cin£ “B" 
at >'OUr dealer'* today before hia 
limited Aopply la exhausted. 

Univsrso! Camara Corporation 

Haw Ttrt - ChlcoQO • Htir|f*t4# 



NEW l 939 Utti*fX 



FREE BOOKLET 1 



UNIVERSAL CAMERA CORP. 

Dept, 113, New York City 
Send me illustrated booklet "INSURED MOVIES," 
which describes the New 1939 UniveX Cine "’A" and 
its sensational guarantee, 

NAME 



ADDRESS 

dTT_— 
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protect tour tools from theft 

Vr\i* Wnlh a* to* or de*L*u on ij, a 

biifd^pk. jin-L fi r^pi; UKldp ni>d LviPLE L Tu-tu Ev, ^if PUT 
™«, *TpNbi pNTwr with f»n w wBr-U. 

Complete Outfit *3. AO — PnaiM jtajrifcfrf 

l ].| ,^ ru {tJ cireuUr Jpm. Writ* 

—pr* rvli » 4 pni:*a. 

AR^UfUF P£H ta Li »}T!iE.ttarlill. a Mliri l Dn. 



BIG NEW STREAMLINED LATHE 

AT SENSATIONAL 
BARGAIN PRICE 



Home Craftsmen, Schools, Hobbyists 

METAL CASTINGS 

PTTKfunNl i n. ymii* (Wii workshop alkw 
VdMl Lo tJwiiTii nml t™lU 1 ymir «wu. t! As- 

fJT-TNR F.WC3lJtli.a, STEAM ENRJNTvS. 
STATUARY, AJLT QHJgflTS, SPBCTAL 
TOOLS, STEW IWEIMTIOMS, ETC- You 
can tiiJso criakc fnrtEln.lt" arm case- hintci 
alrel. vnur uTioir Jb. not complete without 
IL Fftl'N DBVETTE ■ Throe xiie* arc avail- 
nUte of makliitf bMDIO eaKLlrip-* nf 

ll j H 3. anil 0 pwnils weight, aluruLiaUm. 
eniijirr, hr.n.'is, ciir,, In [rmpi'ii ! Inn 
miucsfu? K-ravity. Cloan acTR|i metal suit- 
able fur use. Ea^h outfit indutift a eum- 
plelc Blast furnace. 

twvmoniie gas supply and HO vnlt Ar or 
PC Eih-rtflr ^tipruy rcciulrtfii fur <>[i-cr(u.S«n., 
Stic- Cfucthla _S h I av i W( . I*ri™ 

CauacHy 1VL. Casting Ccmolrto 
351 6 Cu, Ip. 25 lbs. Hi UkS, *t3.5(J 

yn; laeu.Ln. 40 lbs, 3 lb*. 10 OO 

aaa 24 ™, m. ss iba. « it*, ai.io 

ALwvc price Lni'iuctb-K U nL vrntal high spnifil tilnwcr. 1‘rlcm f. (1. t»- 
1£. C. dwell «r muiiiv’y order arrL'rrtahiu. ntpMtfl etcJirpc-n C. fj, I>. 
WrltB foe dTenltr 

KANSAS CITY SPECIALTIES CO. 

P. Q. Eva 6022 Kama* Clty r Mo- 
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PERFECTED FROM DRIVER’S 

EXPERIENCE IN BUIEOING S0,000! 




This new Driver Band S*w offer* a wide usefulness. IlS 
krttt hlade, travel in £ at 2535 fret per minute, zips thresh 
heavy o&k or a scrolled panel with equal ease. It cips, 
crosscuts, rrinkes curved, angle and mitre cuts accurately. 
The tare Fully- balanced wheels, running on targe, dust-sealed 
ball bearings —the heavy one-piece cast iron frame— the biff 
15 ' X 16 ' tilting table -flll are quality Features that wdl 
amaze you st the low price. 





The craftsman who 
works in metal will 
find this new 14 * 
metal'Cutting saw 
lightens his labor and 
extends the scope of 
hia work. It cuts 
sheets, rods, Lubes 
and blocks with 
amazing speed rind 'Ccuracy, Wide range of speeds permits 
fulling molded plastics or hard die steel. Speed range with 
recommended motor, 1 7 S to 4630 Feet per minute^ eight 
speeds, provided by positive geared unit. 



METAL- 

WORKING 



When you see these new saws and get the low pricea, you'll 
appreciate the Value built into them. Hew 1939 catalog on 
request. Walker -Turner Co., Inc. + 119 South Avenue, 

Plainfield, N- J. 




sides of the 100-foot tank, provided the 
110 -mile -an -hour gale? that devastated the 
island and supplied the realism in the 
close-ups when the principals were shown 
in the grip of the hurricane. Human wave- 
makers with large hoxlike paddles helped 
churn up the waves. 

Ship models usually are powered by a 
cartridge of compressed air with a vent 
beneath the surface cm by Dry fee that cre- 
ates gas as it evaporates. The special ef- 
fects men have another problem to contend 
with when they are working with ship 
models. If you have ever watched a toy 




Cheeseclath and spang* gn into th* making cf tiny 
trees tar tamtie miniatures 



boat on a lake, you have probably noticed 
it rolls and pitches much more rapidly than 
is the case with a real liner. Consequently T 
the motion of the model ships must be 
slowed down to the speed of their full- 
sized counterparts. A quantity of glycerin 
sometimes is placed in the water tanks to 
make the roll of the water appear heavier 
and more natural. 

When the script calls for airplanes to fly 
in fog or close to mountains or tree tops, 
models generally get the assignment. In a 
small racing plane rigged for a breakaway, 
a crash in the “mountain" on which it is 
resting, the ribs and wing sections are 
complete in every detail so they look gen- 
uine when they shear off in the crash. The 
trailing edges of both wings next to the 
Fuselage have small pieces of lead inserted 
in them to give a smashing effect at the 
moment of impact. 
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New Jobs on the High SeaS 

( Continued f tom p a ge 43) 

The age of hardtack and salt pork has 
gone and crews today are fed the same fare 
as passenger s, possibly without some of 
the trimmings. Refrigeration has done 
away with the old practice of carrying 
livestock “on the hoof 1 " on deck although 
chicken coops and pigpens may still be 
seen on some foreign vessels* Food that 
old sailors would hardly recognize is on 
the daily menu. For a coast -to -coast voy- 
age a freighter is apt to carry seventy -five 
gallons of fresh milk and twenty-five gal- 
lons of buttermilk in the refrigerator 
rooms, as well as largo assortments of 
meat. The cook, making up his requisi- 
tions, often includes asparagus, green peas, 
endives and what other fresh vegetables 




Servicing a liner, Water and half a dozen different 
aits and fuels are taken aboard as soon as liner docks 



may be in season. His department serves 
bottled pickles, olives, relish, onions, horse- 
radish and assortments of fresh jams and 
jellies* The crew usually has a choice of 
ice creams for dessert* 

Fay at sea starts at around $55 per month 
in addition to board and room* This is 
raised to $72 + 50 per month after a man 
serves a year as ordinary seaman and 
passes an examination covering such sub- 
jects as deck duties, lines, knots and gear* 
He graduates as an able-bodied seaman 
although three years must pass before he 
obtains a full certificate. The A.B.'s keep 
the lookouts and steer the ship, as well as 
doing other work* The next promotion is 
quartermaster, who assists the mates. 

With diligence and ability a man may 
graduate to third or fourth mate three or 
four years after he first ships and start 

(Continued to page 120A> 
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Lectro-Shear 

CUTS ALL SHEET METALS 

QUICKER, EASIER, 

MORE ACCURATELY 




Here's a versatile tool that saves endless 
time, trouble and effort on a wide variety 
of sheet metal operations. Once you use it, 
you 11 never be without it — for with its 
powerful motor and specially designed 
cutting head, the Black & Decker 
LBCTRO-SHEAR makes short work of 
cutting special shapes and patterns in 
varying types and thicknesses of sheet 
metal* Its easily adjusted, easily sharp- 
en ed blades make faster straight cuts — 
sharper curves, LECTRO-SHEAR is 
light in weight, ruggedly constructed, 
easily-handled* Two sizes — with capac- 
ities up to 16 and 18-gauge metal. Sold 
through leading jobbers. Get full details 
today. Black & Docker Mfg. Co*, 601 
Pennsylvania Ave., Towson, Maryland. 




World* s Largest Manufacturer of 

PORTABLE ELECTRIC TOOLS 



* 
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• There are two “firsts** 
in |lie new Gilbert Ameri- 
can Flyer line . . . the new 
switching locomotive and 
thu new & O. ‘ 4 President 
Washing ton . n “O" gauge 
men w anted them I A* C» 
Gilbert ha» built them, just 
us they should hr built. Top 
quality in design, propor- 
tion and detail. Top qual- 
ity in construction and 
wo rk m anship. 




FOR 0 
GAUGE 
PIKES 





TTi* 0 - 6-0 ' ‘twitch 
hou" p* a paur»rfut 
dfivir with rimatftan- 
trol nvarffl motar. LenDmatiw ind 
tAn.d«r IN cornplrCdr di^CItt Th o , I op*, 
hack tender h«l a Nflf huacflPOht, And ix equipped 
with itatamatic c«tipl*n, “O" giugi pihi in th* 

country n**d» thij new, 0:<duii'va Gilbert Amidun Flyer 
unit. Frlb* r ready ta run, SttBt. 




F*w “O'* g?ug« 
dtf*r th* 

tru**tC - |H| llntl And prapor- 
tlsm ar the new B. i O r “PNiidtwt 
Wat King Ion,*' 1 in th* 4-E-2 Pfltlftc typ*. 
with fSll'PK control And di-wh*el drive. Letemp- 

tlN And Un-dtr GAmpl*tnly dIt-Eiitr A 11 nptuMl 1 ' |pp f Afet 

plMtngtr and freight Hrvlga, ftiflt, r«rfy to run, US. 



• Send for your FREE copy of the new 
Gilbert American Flyer Catalog. Get the 
latest train news right off the press. 

CiLifit 

AMERICAN FLYER TRAINS 

MADE BY THE A. C. GILBERT COMPANY 
51 6 Erector Square New Haven, Connecticut 



■ 

{Continued from page U 9 A) 

drawing $135 per month. Getting his mate's 
ticket, however, is not the whole battle, 
for jobs are scarcer as he climbs the lad- 
der. First mates draw an average of $195 
per month and masters" salaries are ar- 
ranged in conference. 

In the engine-room department a man 
may start as wiper, graduate to fireman at 
the end of six months, and then to water 
tender or oiler. On each step up the line 
he has to pass examinations. Wages are 
higher in the engine room than on deck. A 
chief engineer draws an average of $275 
per month, 

Men in the steward's department on pas- 
senger ships work slightly longer hours 




Gear and ferpAe Iftfd 1 /or snubbing lifeboat as rt f# 
twang away from ship and towered 



and their wages are about the same as 
those on deck. Both members of the crew 
and the licensed office is have to pass rigid 
examinations in the shipping office of a 
port before they can be promoted to a 
higher rank. Oil tankers pay better than 
most cargo and passenger ships because 
the service is considered more hazardous 
and because the tankers are noted for 
short “turn-arounds,” spending only a few 
hours in port before starting the return 
voyage. 

4 Names and addresses of manufacturers 
and dealers in articles described in this 
magazine will be furnished by our Bureau 
of Information upon request accompanied 
by stamped, self-addressed envelope. 
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• Get Into Thiv 

Business Now — 

a business which 13 so 
new that it is practi- 
cally without competition* This atone should en- 
able you to make really BIG MONEY, Hotels, 
homes, clubs, -office buildings oiler tremendous pos- 
sibilities. Ovir new DETERGER washes uphol- 
stered furniture, electrically right in your customer's boioe, 
with a new soapkss soar whipped into DRV iuds. No 
tiavid touches the jufbricy therefore the furniture is ready for 
use soon alter cleaning, We have helped Hundreds of men 
Ktt into business fur themselves with Out automatic equip* 
metn. The I.T, £, Govenimeut and many of the world's 
largest hotel* use our machines* 

Make Money the FIRST DAY 



The De terser is ready to use when 

first day. 1 

honest, ambitious man in every locality. If ^OU 



ought to be lakiofr tn big profits the 



you receive 
m*t day. We 



man we will help you get starred for your a elf m a 
with tremendous possibilities. 



No Rent to Pay 



You don't have to rent a 
shop. Yon don't have to hire 
a building, for you do the work right in your customer's 
home. You save the expense of carting furniture hack and 
forth to a central plant; ihc owner’s home is your workshop. 



J. S. Corson says 

"I cleaned seven living room sets 
and fourteen chairs., as well as 
twenty-five automobile interiors 
the very first month and made 
$270-50. '* Merger Hanson wrote 
"My investment in your DliTLR- 
GER was the wises! J have ever 
made. It is my most value dasseb" 
Barrett says; “Made $2B.tlQ in 
eight hours, on ati other Job 
made $11.00 in two and one- 
half hours*" Alex G Lilian's, 
business expanded so fast 
tli. it he Already has SIX 
D KTERfiE R S m aki rrg 
money for him. 

Pay as youEa rn 

Only ;l limbed amount of 
money is needed for a down 
payment. The balance you 
send on easy terms. Most 
men find it possible to 
make far more than The 
cost of the machine before 



No liquid touches th# fabric when 
tinning with Ihc DETCftGCnl 



the payments come due. Every machine is fully GUARAN- 
TEED and satisfied customers scud their friends tg you. 

Book sent FREE 

l •> 'Dirt* tfflijr r«r mpy oT our tiouklrt "Vuur Own 

Buahneu, Profits, tnsUad of Wants,” Let us trll 

yim hon easy U Ls lo m*i marltJ Eia u, yr*r around 
Hu* i m-s p wlu*re you ate yaw own Phjsh and -r an sluti 
worry hie atvrrui Ju&t il JhWi. Writ* today— \mv 

_ JC NRAOtR_MFC^ CO-, J&I PL, Rad ne , WIs. 

VON SCHRADER MFC. CO., 551 Racine, Wl,« 

Hend me (without obligation) your free booklet telling m-e 
l how I can own my own business nnd become financially 
I mdc pendent and how J tan pay for the DDT ERG KR on 
I easy terms. 

J Name^..„„ t , L ^ T,. i--mi 

I Address,,., „ 



City.,,.. 




sight 



CASH IN QUICK 

Nni# Till Clhrirtlmna 
Mrh and Wnme-n. Make easy aianey selling 
GENUINE LEATHER TIES 

urn] Itaws, Tor Mcti and Wdvr. JlenHiful pa<- 
ilsuI colora. Won’t wrinkle. LOOK M K V. SILK 
Wear 1rnlcfln](elj-. Huutn^J tvlih * damp doth Hid profit a ; 
repeal «'■!*• i a. Xu salea ability imbiItiI. Ills IcsLit^-e In ti w k- 
tle *«JtR, Betid 5(1 rents for Sample klL lafarnLinleri rr*6. 

CENTURY TIE CO* Mlrs. WftF.?, Crln< ‘ ***• 

{Qrietnatom of Leather Ties) 



THAI 1C ft BUILDERS ■ BUYERS OWNER* 



■ llnfl octui jor rnij Big rkKifc J ottuy 

Or«f | DO (idiHl Baaati! uIIt J'rintwl Liul N iiitrawri! TriOar shj- 
■ fcfUnfi* and Ido-All Jnl ,,r*r CuLiJai -L.htj ImMKti (Tahtfrft I ir.t oJ 
TnisJ**- P*ru kikii M prwe*. ElTwjriU&f l«fn 

;r*'* in hyj. Hu ,b 34q- -'St-i'-lar tv.,ib pvaftivol'v ir'-.r Lr uwr:l! 

TWHILEft juPFLT CO. Bsn i 3 t.K W 4 USAU. WI 5 . 





BUILD IT YOURSELF 



The Jim Dandy Cobin Cruiser 

"'M Trp.il vT iKaI hu ■vcrrtkhnir. Pbpi * Kr^my, 
h'.Hj- hi: kiu.il | jn j . n icii with !i; '■■ iun E'laru *ad 

IsptrwliKQF — S'tifi *] W> guja dalluj bill Wdir vj 

JIM DAN PI fist 1 Z 5 -A WAUSAU, WIS- 




NEW 



BRUSH PLATING OUTFIT 

For 

AUTO PARTS 



Connects to a battery with nn tanka nec- 
CSftary, PlatEss nn Iron, steel, brass, copper. 
He. Almost aw ■tEmple on painting. If unureds 
nl ear ow u era walilmr lor ints low-cost nhnlng. 
Improves uppeuxancc and vatme til the car, 
to make (rnoif Income plating auto partfl, bertb- 
ector*. mirrors, etc, 

FREE PROOF 

Write quick— big wMcrt here r.;et FREE PROOF tind particulars 

that put you in a paying huslnwa 0! your own. 



Your opporUsnlt 
room OstufL's, 



AVENUE M 



GUN METAL COMPANY 



DECATUR, ELL. 




— Srute, 



YOUK Toots FROM DAMAOFNO ftUSf 

With QUIK-TRIK RUST REMOVER 



1 -lir I, Uaalti Ihv ftri< ‘ uf viM 1 ,»r yiftir Lcflr-i CKlM'lt^lVif 
|i*uti», >iiu Pll nt Ihifin f not fi ^iiiV, 'Jfr r , 1 r i , 1 v ■ ■ , - 

1 ‘ 1 - 1 fr-i 'It! ;hi yl]3l n C . VMUr HUTU'S liric-k |f yinj (Stui't 
., ;J, 1-1-^ IhiLi it'-. tlT- ■ , .1 t, I ,i! 1 . , |H. |.[ F|hH J . TV 1 1 
' ci-ntfi fi>r i([Lc*h r , i 1 1 ] h i U 3 i(t J;,r. I'd'Ukc r ,nl '! >> finj : 



AIIKMS! 



BRAVO PRODUCTS COMPANY 



6432 Cass Mrernre 



Detroit, MlettftLirt 



vn cm lire gas-powered 

ICUIIUI a MODEL AIRPLANE 





World + a champion Bassett^ 
nev, r 4^" gas- powered crack- 
up proof dentation t Fin- 
ished prop,, many ready- P f “* 2dc po-qt. 
made parts, rubber wheels. Also the famous QUAKER 
FLASH, FLYING QUAKER ami other*. 
Al&o ruliher-poworcd Giant Flier* with 
motor-hum device $1,00 up. 

SHIPS , , , purred hutli, many rmily-mad* 
pi,rts, c'cmplHe ptana am.l inale-ilBli. XKBIX] 
IRoli. Crusoe I ; lUSPANTOUA ITr^asara Is- 
land I, ARAUHLIjA Blcodl and Clbcn, 

1 2 , (HI (J 3 *c pffitiEfk 

HD-SAUGE MODEL RAILROADS. Most re- 
al lx lie freight car*. 50c, Send Sc for 

lUG-S-iat; Jlluatratcii rallies MoFEri KlL*, ready- 
Insile ;i..irrs and Hipplies. 

“MEGOW'S Depl. FM, Reward t Oilartf Jlj. 

XEBEC Philadelphia Fl. or 21 J H. DrcpUinti St, CflitagS, IH. 

H"h«« jvriftnj/ pit axe mintion Fopulfif Mechanics 








I LIKE 
ALK A- SELTZER 
FOR A SOUR 
STOMACH 



I LIKE 
ALKA-SELTZER 
FOR ACID 
INDIGESTION 



I LIKE 
ALKA-SELTZER 
FOR RHEUMATIC 
ACHES and PAINS 



f/Uf 7 ku E&Uf lift zy to 

Pleasant, Quick Relief 

• An Alka-Eeftier Tablet in o glaii of water inn k os 
a sparkling alkaliiing solution, containing an anal- 
getic (sodium peaty l salicylate}.. When you drink it. 
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Taming Wild Wells 

t Continued from page 93) 



sit Lon on a carrying apparatus which can 
raise, lower, or tilt the stack. His method 
is to slide this seventeen-ton machine up 
to the casing head of the wild well, lower 
the stack and weld it to the casing. Then 
heavy valves attached to the bottom of the 
manifold are closed slowly. When they 
have been shut they are left upon the cas- 
ing and the manifold is pulled away. The 
well is under control. Very simple, 

But in the present instance it was not so 
simple. Before the manifold could be low- 
ered to take in the entire flow of gas, part 
of the gas belched out at the bottom of the 



Dredge trying to catch piece of broken casing with 
hook U i putt it from crater 

stack, enveloping the rig in flames and 
making it impossible for anyone to get 
near, even in an asbestos suit, to lower the 
stack. 

So an irrigation canal was diverted into 
the crater until water was almost to the 
top of the manifold. But flames came up 
through the water and soon it was boiling. 
The crew rigged a boat with tin shields 
and rowed onto the boiling lake with a 
hook to try to catch the chain that would 
lower the manifold. Some under-water 
projection stove in the bottom of the boat 
and almost pitched the men out. With boil- 
ing water flooding into their craft they 
raced for shore, reaching it just as the boat 
capsized. 

But the fighters were not stumped. With 
the crater full of w T ater the manifold was 
pulled away from the casing. The gas 
roared unhindered through the lake, suck- 
ing up w f ater as it went into the air. The 



DO YOU 



WANT ft DCT* bvwiilPRH 
profession of your own, 
with all rhe 1 trade you, call 
pl tt-nd to? Thru become 
a foot correctlonlit, unci 
in ft few weeks cam bjj; income in service fees, — not medfcftj 
pnr chiropody- — nwy terms for home train inp. no further eapitui 
noedttL 6o gcKMla in buy. UO aiicney. L^i ablJ shed ISM, AlfJrfM 

Stephenson La bora t ory * j B a ck Bay . Boston , M as s . 
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water mixing with the gas raised its point 
of combustion, the fire wavered and wa- 
vered and then snuffed out 
When the crater was empty again, the 
manifold was ready to go in once more, 
this time with a long tapering swedge that 
would go inside the casing and wedge fast. 
The swedge went down into the casing and 
the stream of gas shot out of the top of 
the manifold* But suddenly gas began 
bubbling out of the ground near by* Evi- 
dently a leak had occurred underground. 
The swedge and manifold could do no good 
now* Frantically the men worked to loose 
their machine from the casing before the 
explosion that was sure to come* All at 




men making cable fast to casing at 
th t halt am at th< aratmr 



once some inner sense told them that it 
was time to go. And they went* running 
for their lives. Behind them the bottom 
of the crater let go with a tremendous roar 
and fire reached out over the crater rim. 
The concussion tumbled the men end- 
over-end, but only one was burned about 
the face. 

From a distance they looked at the well, 
once more a tremendous furnace, but this 
time with $2,000 worth of equipment at its 
bottom. Wearily they admitted defeat and 
went away. 

But the well had not yet w r on the battle. 
M r M, Kinley, probably the most experi- 
enced fire fighter in the game* decided that 
it was not yet a hopeless proposition. He 
came with his crew and with high-pressure 
hoses washed away the earth from Pat- 
ton's wrecked machinery* then removed it 
with tractors. Next his men carried in a 
can filled with forty quarts of nitroglyc- 
erine jelly and placed it beside the fire* 
1 Continued to page 124Afr 
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ly, the concussion snuffed the fire. 

The men went back into the crater when 
the well had cleaned itself* dug down along 
the casing with hydraulic diggers, and 
poured tons of cement about the pipe. Then 
they cut off the battered top of the casing, 
and on a cable strung from side to side o! 
the crater they ferried in a capping mani- 
fold, It was jockeyed over the casing, fas- 
tened solidly to stay bolts in the concrete. 

When four flow lines had been laid up 
out of the crater to separators for extract- 
ing the oil from the gas and had been at- 
tached to valves on the manifold* the main 
valve was closed. The gas then passed out 
of the crater through the How lines and 
deposited its oil in storage tanks at a rate 
of four hundred barrels a day. The dry gas 
shot out of a vertical pipe high into the air 
in the middle of a deserted field where it 
could do no harm. The wild well had been 
tamed, * n / 
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mounted above a bed of wires that act as 
reflectors in directing the signals upward. 
The next step in the program wdll be 
the use of high-frequency radio sets in 
passenger transport cockpits next summer 
for talking with the control towers of air- 
ports while the planes are in range. Short- 
wave radio signals travel in straight lines 
and communication is virtually limited to 
line-of-sight distances. The new sets will 
be tiny in comparison with the equipment 
used for working on longer wave lengths 
and will require much less power* 

With the aid of short waves, safe land- 
ings in fog so thick the pilots can't see their 
wing tips are expected to be ordinary 
routine within a year. United Air Lines 
pilots have made thousands of such blind 
landings in practice, utilizing a "bent” ra- 
dio beam that leads them down safely to 
* the field, TWA has been experimenting 
with the same system. Another method al- 
lows the pilot to "see TT his landing field on 
the fluorescent screen of a cathode -ray 
tube in the cockpit, a short-wave trans- 
mitter on the field providing a point of 
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Heat could have exploded it before they 
regained the crater edge, but it didn’t 
When the charge was exploded electrical- 
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light on the screen that is lined up with 
reference points of light obtained electric- 
ally from the artificial horizon on the in- 
strument panel. Very narrow radio beams 
of less than one meter In wave length are 
being investigated at the Massachusetts 
Institute of Technology for use in blind 
landings. The Army Air Corps has worked 
out a blind -lan ding technique useful with 
any of the different radio guides, in which 
the automatic pilot is used to bold the 
plane in a “let down” glide after it passes 
over the radio landing approach beacon. 
With the plane descending in a safe land- 
ing position and with Avheels and flaps 
down it practically lands itself. Airplanes 
are already making instrument approaches 
to airports but are not permitted to land 
unless there is half a mile visibility on the 
ground and a ceiling of at least 600 feet. 

Another use to which the cathode-ray 
tube is being put is a hook-up by which 
"panoramic" reception from several differ- 
ent ground radio stations, obtained via the 
plane’s radio compass loop, is shown vis- 
ually on the screen. The angles between 
the different ground stations to the plane 
gives the pilot an accurate “fix" of his po- 
sition, Another system allows the pilot to 
pre-select several ground stations, and to 
then obtain their directions one at a time 
simply by pressing a button that operates 
the small electric motor that revolves the 
loop mechanism. A still additional im- 
provement lines the ground stations up in 
reference to true north instead of mag- 
netic north, eliminating the need to figure 
variation. 

For point-to-point transmission on the 
ground the air-line ground stations are 
working out new ideas in directional an- 
tennas that are revolutionizing radio com- 
munication. The new antenna systems 
throw as much as eighty per cent of the 
energy in one direction, focusing the pow- 
er along a path toward the receiving sta- 
tion and reducing interference with other 
stations. Fractions of the power formerly 
needed to work long distances arc being 
used. Such a directional antenna system 
consists of two parallel vertical wires, one 
of which radiates the signals and the other 
of which acts as the reflector. A few years 
ago stringing up an antenna was a hap- 
hazard job that could be done in a few 
hours but now the engineers spend as 
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much as a week in plotting radiation pat- 
terns and making slight changes in the 
system to get the best results. 

On aircraft* signal strength can be con- 
trolled to some extent to radiate either in 
a fore-and-aft direction or at right angles 
to the path of flight merely by changing 
the length of the trailing transmission an- 
tenna, On Howard Hughes* world -circling 
Lockheed an electric reel was used for let- 
ting the antenna out to exactly the proper 
length, practically doubling the radiation 
in the direction desired. 

The new directional ground antennas are 
being experimented with in the modern- 
ization of American Air Lines" radio sys- 
tem, which comprises sixty- six different 
transmitters in thirty-seven different sta- 
tions* making it one of the largest private 
radio systems in the country, The radio 
network operates twenty-four hours a day 
over 6*700 miles of airways. New high- 
powered Bendix transmitters are being in- 
stalled to operate on any one of ten fre- 
quencies which is selected by the operator 
by simply dialing a number. The sets pro- 
vide 1,000 watts for voice and 1,250 watts 
for long-distance radiotelegraph. The 
Newark and Chicago stations of the sys- 
tem each has four transmitters with an 
operator on continuous duty at each set. 
two of them engaged in ground-to-plane 
transmission and the other two occupied 
with point-to-point radiotelegraph, flight 
contact* and weather reports. The system 
employs 175 operators and twenty-nine 
maintenance engineers and mechanics, in- 
cluding teletype personnel. 

For convenience in arranging frequen- 
cies and schedules the major air lines have 
organized Aeronautical Radio, Inc,, a non- 
profit organization that handles the ninety- 
nine different frequencies used by more 
than 250 ground stations and 350 aircraft 
stations in the country. The organization 
is working with the radio development 
section of the Bureau of Air Commerce on 
a long-range program of putting short 
waves to use* including the new frequen- 
cies between one and ten meters that re- 
cently have been assigned to aviation. 
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Teaching Wild Animals 
New Stunts 

{Continued from Colorotc Section) 



stunts. Training starts when they are about 
eighteen months old. An intricate act such 
as the equestrian performance may take 
six months or longer to perfect, although 
an intelligent seal learns a simple stunt in 
■ a few days — as soon as he learns not to be 
frightened and that he will be rewarded 
with a piece of fish for doing what he is 
told, * 

“In the equestrian act there is one thing 
I would like to teach the ringmaster seal. 

1 I would like the ringmaster to toss hunks 
of fish to the mounted seals as rewards, 
but so far every piece of fish the ringmas- 
J ter gets vanishes right there and I have to 
feed the mounted seals, myself,” 

1 — 

Ice Crusher on Wall Bracket 

3 . ■ £ r " K ' 

Chops Ice in Three Sires 

Built to fit into a slotted wall bracket 
that accommodates other kitchen toolSi a 
hand-cranked ice crusher just brought out 
will deliver ice in three sizes* A flick of 
the finger changes it from fine to medium 
and coarse. The working parts are all non- 
rusting stainless steel* The ice cup is of 
colored plastic- 
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Mining a Glacier 

(Copilotied from page 53) 

perature of 150 degrees Fahrenheit, Deep 
crevasses in the ice breathe it also. 

The crater is surprisingly big. Moun- 
ta intop distances are always magnified be- 
cause you ean f t walk fast at high altitudes 
without stopping often for breath, and in 
this cage it is particularly hard going be- 
cause the snow and ice are honeycombed 
by the wind into thousands of pinnacles 
each about two feet high. 

Eventually the visitor reaches a spot 
where several men, hunched against the 
wind, are working. In perfect harmony 



L/V 




. 



Ice and snow- cncmsfed cabin alter severe blizzard 
has swept the motintaintop 



with the frigid surroundings, their Arctic 
garb is crusted with ice and their faces are 
a leathery Eskimo brown. As a protection 
against the extreme cold, the glaring sun, 
and the driving wind, they cover their skin 
with a special preparation consisting of 
equal parts olive oil and vinegar and a few 
drops of iodine. To prevent snow blind- 
ness as well as eye injuries from the tiny 
wind -driven ice pellets, they wear colored 
goggles with shielded sides. For warmth 
they have parkas lined around the face 
with wolverine fur, the one part of their 
clothing to which ice will not ding. 

Some of the men arc digging holes with 
pick and shovel — test pits from which to 
‘ get samples of the sulphur ore for labora- 
tory examination. Others are operating a 
gasoline-engined diamond drill. One test 

(Continued to page 131 A) 
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(Continued from page 1 29 A ) 

hole that goes down sixty-eight feet 
through solid ice was abandoned when the 
drillers found no sign of rock bottom. The 
hole is four feet in diameter — just room 
enough for one man at a time to hack the 
ice away while a helper at the surface 
hauled up the buckets. You can picture 
the plight of the workman — alone in the 
bottom of the shaft, close- quartered with 
flint-like ice at his feet and at his elbows, 
and icy blue shadows far above. At least 
once or twice he must have imagined the 
floor giving way and dumping him into 
some hot cavern in the maw of the crater* 

In an attempt to find how deep the ice 
really is in the middle of the crater, Dean 
and his crew put the diamond drill to 
work* It was still chipping through ice at 
308 feet* They had no more drill rod* Ail 
but one of several other drill holes reached 
through to sulphur. 

At the edge of the crater, the visitor 
looks down into ice crevasses 200 or 300 
feet deep, a vacant blue to the bottom. 
Perilous as this may seem, men work deep 
in those crevasses. One man, lowered ISO 
feet down on a stout rope in search of pre- 
cious yellow samples, shouts, “Come on in, 
the ice is fine," 

The wind suddenly becomes colder and 
noisier, and a new fog, phantomlike, forms 
out of nowhere, stinging faces and hurry- 
ing on its way to form a “cloud cap” at 
the lee side of the summit* 

The cabin is a twelve by twelve foot 
room with an addition on one side full of 
bunks. It contains a radio that plays swing 
music, to the accompaniment of the high 
wind's roar. The crew T eats at a square 
shiplap table. But they never get hot coffee 
because at this altitude water boils at too 
low a temperature* 

A member of the original crew of seven 
that shouldered thirty-five-pound packs 
and labored seven miles to the cabin tells 
this story: 

''When we took over this cabin it was 
solid ice inside,” he said* "Three winters 
on this Iceberg makes the snow bard as 
stone, and the snow in hero had stood for 
eight years. We had a tough time hacking 
out room for our sleeping bags.” 

The mountaineers are well accustomed 
to bbzzards. Three or four "good” storms, 
ordinarily lasting from two to four days, 

(Continued to pajo 132A) 
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{Continued from page 131 A) 

are part of the normal summer -weather 
menu on the summit. The wind reaches 
an estimated velocity of seventy -five to 
100 miles an hour. Between storms the 
temperature varies from twenty or so de- 
grees below zero to thirty-five degrees in 
the shade, or warm enough for shirt-sleeve 
working in the sun. 

“We get an electric storm once in a 
while,” one of the men says. “One time 
when we wore sitting here at dinner there 
was a blinding flash and a wild crackling 
noise and the sparks hopped around in 
front of our faces. The lightning had 
skipped the guy cables outside. It came in 
through the wall over there, crossed our 
dinner table, and crashed through that 
window. On the way out it melted a hole 
through a wash pan by the window,” 

More feared by the workmen than either 
the storms or the ice hazards of the summit 
is the sulphide gas that often catches them 
unaware in the prospecting holes. All of 
them have had close brushes with death 
after inhaling the gas. 

As a result of five full summers of pros* 
pecting and many conferences with ex* 
perts, Dean is convinced this mineral 
wealth can he mined profitably despite the 
extreme barriers. His projected nine- 
mile tram, from the summit crater to a base 
with a year-around water supply, would 
consist of a chain of towers and suspen- 
sions as high as two or three hunched feet 
above the surface of the mountainside in 
places, carrying half-ton capacity buckets 
spaced three or four hundred feet apart. 
The weight of descending ore would more 
than offset the weight of ascending freight 
and passengers. Under a permanent shel- 
ter, the upper end of the tram would con- 
nect with a 1,500-foot ventilated tunnel 
leading under the dome of the mountain 
into the beds of ore. 

Dean pictures a complete mining com* 
m unity built into the mountainside* with 
living quarters, stores and recreational fa- 
cilities deep inside where workmen would 
be immune from the ravages of high-alti- 
tude winters. 
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day," M, O- Vial min earned 3 time? the cost of his machine tho E-V^t 
two mouths. You, too, Cud enjoy a large income. 

VON SCHRADER MFG. CO., 1B1 PL., RACINE, WIS. 



H Nevet a Complaint 11 

C, J. White nays: l "St00 business in sis days — 
never a complaint." That is the nicest part of 
this business — every customer in mono than satis- 
fied. Stains and blotches disappear and vivid 
colorings end freshness in faded floor coverings 
pome back. 

EVERY MACHINE GUARANTEED 

You take no risk, Thpso machines have been 
manufactured siuCti I01H and are used by the 
United States Government and. I>y many of the 
world's largest hotels. They ere fully GUARAN- 
TEED, 

EASY TERMS 

Tli* complete equipment ini icexponslvt. A rea- 
sonable down payment brings everything to you 
and the balance ta paid monthly. Front the start, 
you have your own btislness—o no that in profit- 
ably and of which you 
can be proud. 





id Midg 

Hii r - sharjs eullifto T 15 HuqcMe^r 

Ar;.L laqm*1 lens Y.m-a- shut 1 ITT- *p(wdl lo IflQQlh- 
Time arid Bulb. JLJ.iD Addrsn Dp pi. P 

iiri* t ^.vr r l-r- F'l .! frl, .1 1 O qi >n -1 fUgi 

&clss Camera CoX 

I IT 1 ? W, MADISOM IT, CHICAGO. luTTH 




in the 
Right Direction 




Everyon* oo jnOu-r girt list wilt receive 

ln»Lir.ff enjoyment mill (Ktncllcil from a Hull 

StPMimllne Autn CcumpriPS— <11rt>ClSOHB III t rpvot urn 
rtCvfr a. proOIVJO. Stmcnllneii t!sk«|He case, bultl-lik 
roitl PC'S same, ftVnUinn MippbIfK* btnriut- ^|Iqw ItUa 
excellent girt flUBRrM lull— vnly tft.WS at yoUC dOitr. 
AluraeiLve holiday pacltnjjre, Write for circular. 

HULL MFG, to,, P. 0. Bor 24&-D9, WARREN, OHIO 




PHOTO 




la Fhfttne*Dt] , f yimr tabbyt Bn rira Vint * 

ntotiLuLfc* 4iknt BiminiN ill beir.p* Mmke PHOTO 

EHLaROgMChTfl lor y o ur j. l: fe ai ott.cn, 

Ywilr cii 5« rn r ! i : n-1 IrH. Tfcs Jd«*l t'iioto 
Enlwnr Ik AUTOMATIC. Mo oip^riinjire re* 
qnJr-d. Al« COPIES inr uicli.-m J5.M COM- 
FLEtE. I nl fthMlMii. elpr;ul»j FREE, 

I ISth Itnbl, Hum V«f*ettr 



1DEJIM). 12Z I 



ANY 

SIZE 



FREE 28.. FILING BOOK^ 

[ with instructs cm, photo* by ttis icwe on theiro sad 11)4 »f flirt, 
Every ehup he (loner er veteran seeds ant. Send note, posl«rd 
I lediy. ftkhtlifn File Ce., 25 Acorn St-, Prevldsnes, ft. I. r U-S.A, 
A FILE FOR EVERY PURPOSE — 




wuvuavr y.'V wrt IV rma in ■■*>* 

out dl st u riling oQWfi or uAnl n esiHvellwMi eon- 
tmllahlp tight fi.C in'ir 1 1 ■■ - [ ■ . you will v-ni:l Pf-il- 
h"W-\a ! it-, i i.i.t euuntless uses, sitforr .um-ii. Chntec 
H-.r innilrFn til tic, crc.i m- or h-pcwrt tJiiabos. Order n»y. 

BROWN ELECTRIC CO., 63 Merten Street, Rochester. N, V. 



PQSTPft 




plants- furnish same 
ti.1 f line;?. 1 ] 0 Volt, 
60 S.7}'. 1 ■ ■ r fpircns. crumps, cim- 
e true lien Jubi.. Operate radma, 
w.iter systcml, all appU.m. i.'--. 
New m i iii-j Ijii . 350 t ci SOjO watts, 
6, 12, 22 and. 110 volt PC, 

Models •SS7.50' and up. Also 
Cii mbtna t ion A.C.-D.C. (milt. 
Shipped complete, ready to rum 

Write for details, 

D + W. ON AN & SONS 

1 029 Royalston Avc. 

Minneapolis MJnnr sota 
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fur fun tf.U‘E unnn TTME3! 

Jfcib a. hkii <1(1 TKl«r«' rM,- make e-kw 

! I “ — Hid ltd (It ir.«v 1 1,* FErif tv 1 - 

U.i.% i i- r» 'l r d 'r Mid Lii im:v« n e-i-fi*. W-i'.* M 
JilrtrsEM'T 1S1 ’ Furl! ■'fi.p.v ..f trt-liifirr f lini j|. j,<- 

mirw. "The EMU I :■ I !'.' HAFLEf-OJIMD. 
SQM MQTOH CQ..I>t nl. P-m r MMH 4 ui<f i nii. 

Marley-Davidson 

MOTQRC rCLES 



YOUR GRANDFATHER CLOCK 

Yb.f> fihih'n !F-rnilbU Et-v! ■ i- M :i1 ■»* «.« E I,' ILInJld ■ ka*r. Dl M F 1 I’TiaM- 
!'l. W?i«is-I aL.il." bktii+B "Hi IW’ Pnok wkJ(l many Ofl* hiw*.-*fcit 
FV«l>ld«(Q> . till** tJ-H-rW*,. *1- I nr r..,,j lulidf nj-.vpbirtriH >;■ * 1 -a 
Hint- ba-^yllful Ml«lli«t nr-iniHjitl.pr ..ifl. 1A HY Wrtl I' 

KdEMPFl. CHIME CLOCK CO,. WMw- 21. Cul If 



knorla’i Rest Line 

ol TRAILER AXLES, HITCHES and PARTS 

Hew 83,00 Hmn-if Tt+Ht-r B]ii« S’rLnLa 
rn.f TVith AsmTUmv. 

VVUlTIJ FOR FREE LITER AT UmE 

HAMMER BLOW TOOL COMPANY* DepL 101 * Wausau. WJs. 



BIG OPPORTUNITIES 

MANUFACTURING MAT* RIALS FOR LOW COST BUILDING 






h n 


















ol- 1 'inj-iT v|tv i ■ i ' r i ■ ? rrr. m;xuv \r.\iu-: nn: ye.jr in ^ • h ' ' i 
LOCALITY — One? Omt Is proven — n? :i ' ! y for j ml to cash !n hi-: ■ Hn- tin? 
It mil kiilldlnj' up -turn un-W nay, |; |nHu>lr-t $i|| Ik- fssemtlJO? UpO« 
which tuLihcl mill Ki'-r.'iilftft businwa tnlerfibea irt es lo bli ebed, 

Sl'I'FRTOU PEODL't’T. LOW COST PBODDCTION— You Wilt produce 
ii matvrlal nearly 2 iiN Itchier in evi jrhl — A prc.iui L cjiM.bk l c-f itieelliia 
fctl known bulletin# trriuirrlftl'ntf— -tins -i cc i- tilcdi '•> OduMrisEni-tiE a fill C|ty 
Bulletin h iH'piirtnseiLrs— liuf|UlTLii.ir 2 i'Kr tess rcuiUj L rL — M ade by Lh:' L 
pnn.Suc t Lejfy much Lues, flaw i?unrrl :l - v.ll enter n( hi ttuJ a ml your Tin- 
UhH product will elHBfifffl fiuen the gtlirr end— reducing cost* to lowest 
mluirauin. 

POWER AND nrruilfi— ’ PreMPl PUNimiK-BFKBTONE 
Murmf nniurers already pnlnl the wuy fur you. Sweii? are a-ellliiU output 
.it I lid •; orer rest- Others nhow famine^ i.j moie ik.lil 11.000 pt-i tnanlh 
right fiosu Old si art — hi horn arc nifik-JIJf cApA&tJ LUr From earnUiiiB, 

WK KClI tr TOO WITH LINE I’Rl) CfJCTlON M Ai \ I iNKli V— Latfifl 
Euu-.luctJpn - ■ <ri l.v urtu ur twp a:Hu — h,|^li seatulard nualliy. Equiplsusnt 
iflsr.H hut ft.ic-t ton yf othc! proMsuoa or csjuul L-fl pa ■: 1 1 1 '. L'i am lit ■>■ (franlod 
LtPV«il« yQur iut-dlly — proteotlhC your mirke-E, bnsiaess and Tut'iitf'r 

INVKST 10 ATK NOW — SL'tid for "4 Kcyi Id fl Ucres 3 , ' ■ It E l l 11 b chu 
idBuplete story— Ll’tne I'li-ont msinufacWrei?* iice ouklnit tuLesi jjatiJeic 
pfGtSHJHi Hi this itL-iv iiT.tusirj — Uiii> tbit offers tuilLmlled oplWftyiilty 
tor gi-HivtU. «K(iniiaL£iii und preilt- Write ludiy. 



IISDUSTRT 
WAITING LOW 

better matikial 

At LOWER L 05 T 

COU-nLLi'?-!! rkcernljCTa 
of LLL">t Lruuw®, apwtnufiita 
and athtnuryn t.-.r l>u si i iv - » 
P3iU hiuluplrlil f'Urvo?!'^ ii.ru 
(.ijitttp- unV4nuilfl>t, 
eiidu^iry. ftiianctat liistlia- 
ttonfl hrf llolplnSf to etl«LU- 
bat^ fuiii Jieip and Ifl 
uiv ,-. | ii'j‘1 iy — fLftuoj Ly pie* 

nulne the wsy lor the man 

quipped Irj ewp(|i|y tJ..iJ5 

trcnderMlvUA iiumaml . 

VoCLT pPQttUCt WiU iHf 
pr r luiLCLt-tLC., el re and Leetflhc 

I - r*’< if-- ■ ■ ■ ii run FM.HFTI-- °1 

t ■ ■ ■ . • ■; 1 1 ill cutrjrt., S 

ji i : ii iwmroi;. [mproied. e£p- 

eljeni L UL? L-oeiemif-tHni <r>sij 

El'll- Ik-vi-L .ii frame; ami 

with f.iruirr-fv-j'ih iK-llt- 

cirie-ra m.“u, r sL;tr:U:iriJ 
ol ■ervi-M. 1 - to (in] tiling tryiil-o 
in your tsnmmtujliy . 



W. E. DUNN MFG. CD. BO O W. 24 IT ST., HO LLANO, MICHIGAN 






BUILD ELECTRIC FENCE 



Cpth nuthbnp to bulJtl— Dims brings 

com alii (Jormerly 35cj ami lili! N I ' w 

PU 



Ipl . . , _ 

CRtil-)f{ llStlElg over 5^0 cl^-irle-al Itomu 
new low rncim>V sjivlnt! prices, t^cad 10c to 

I I I AY IWfCi., 1WT L-tJiv Blflp-r. Minn, 



C£o 44 PUt 4 30 * . 

Artishr pins, rin^i fi 4 emhleciu lor diiiri 
ilirl rlut)*- A-ltraclilrt pntrl 
rebel pbttd, libfr, ftfr O^er JWJ deiljnl. 

Wrht Defl. N, METAL ARTS CO*, IrtC*. 



V 

Rochester, N. 



Print Your Own 

Ca.nl.9 Mttl." -riPTW, clrrnlpi*, li»£i, Jffll’Fte. nclvrrl i-.Js;-, tie 
lyont-y- Pf3irt_fof Others; Big Prefltc; u.ty mlr* 

llklj Kiiirq * Iric. J Hr !■ P "Kir '■ I 




W lit ibn pnpqtti PHi»iirw! 

ffi K. ; t, r !■ U ■ ■ *!T *tis up. krifi i p sfru rM?LA 






Hfl-5EY PHLiiLS, 



F-37, 



H *bl .ill l.jl*. 

MiRIDEN. CdMM. 



New Kintf of 

POTATO PEELER 



lust Out — Sells Like Wild 

Hr villa Lien air fartnkJoD rcplucaii olJ- fith ieocyd 
pirL'.ri lepLI e. Peels patBi&iHL iu.tr] . CAflitfr — ■ 
nl chui. c winrf.l'PEifir*, vitjreln . u"id Enlnerilp. 
r>"-T«*rtJ lonn 1 or iJuin, eijL.nl Uiisneu.. 

S-.ivi-i TRiretat'lwi. s'ruits iinEfonnlr. Gn»|r« , 
itaETitth™, vJu- (■, ckPaEin-i FreTanbi cel! feinfrr 1 h 1 .. 
Mub iiuiiucnivM wi’c ul e ill u. l -w 

pnvee l.'i^htnenir seller. AGENTS WANl'bO 
KVKIey WnitaR, HvUltr. t r.Vann if 
CAMPI r nFFFP ■ eii| li-di J.f-!:I. on. SetIhI in 

dMIrlrLt Urrt-rl (ini iitiwii in each locel ■ 
I lywlni wr-lifi. No uhkl*ptjpei G-ti deLaila. It * 
Jrrai. ..iw ri ire imir tiji ™ TttDjil'' 

h PISTE E to. eisbarSl. Ahrartr Dhks 





PICK UP EXTRA MONEY 



fiLilsberr ^UkJFK.*, rW. ! ? ■ i.ry CllsiI. 

neea pn3eC't , rij nmiit li^z^-rwi nf iiti in* In tiwf 

. Inn dfli sii't Hi .V- K-||. n* In Co^Q Iqo 
K iy_ai*m. Sfi 1 *'* j-mir ptjiiTKPf a 1 Ivt Skel^- 1 j ] ■ ■■ ' 



l,f.|, ; Write tnfSpv: 

National Hubbor iiimii C#, . 101, 



ly City, hi I Cl", . 




Electric Oxidizing Tool 

Decorates Leather* Cork, Wood 

this amazing HOT SPOT Kl centric tool 
for deep-etching di'-Hlstia In rich Ijrown 
itolor on l«allier, cork, woutL Plugs to 
electric outk-t. ’VN ill lust imlr-fj- 
UHe like a pencil, houfaly 
air cooled. 

Complete HOT SPOT 
Outfit, $2.00 

Special hnllday e;-l 5 >r m hearj' full edetr ulll- 
!ty cast, 7 U rr sel ] H.rtiedlniK I .!■ . 1 tTC 
TmiI. I’litlt maHTial*, cO'lws. and lirujli for 
Uni sill itK, .ipmI lurapl cti' net of aitrn I'tEve nle- 
S2. Similar itt with leather m Herluls 
also ‘fH'rdu] h-alber ilni sli i n i; lc-il. 

MONEY ar GIFTS 

V'^lilible r,ii nliien(_ , >-, Ik hip 'frM'r3“ 
t luiis s)stt other imufu] urtirtea ^uib 
psfJilta-r-if de*tflna rnn tip f-.Mil nt 
Dun pnlkl OT msltf- himitkomcr 
i I £ I. * . 1 bi i r'sniiirfcailjlc.' outfit 

M dnulTs t>r wriLi.-i 



s r E o N n ° FREE BOOK 



RAPAPORT BROS., 701 W* Ohio St*, 



Chicago 
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FREE TRIAL OFFER 

NEW REMINGTON NOISELESS PORTABLE 




AS LOW AS 



'AMOUS Remington 
Noiselea* Portable Shat 
sp-e-akii in a whisper, an 
little uh me a day. Standard Keyboard. Automatic rib* 
bdn revurae. Variable line sparer and all the convenience^ 
nf the linest portable ever built. PLUS the NOISELESS 
foal urv. Act now. Send coupon TODAY tor detail*. 



You don't RISK a Fanny. We send you a Remington 
Noiseleaa Portable for 10 days" (rtf trial. If not Batasflod 
Bend it back. We pay all «hvppfttE charges. 

Typing to tins and tarrying tote, You will receive 
FREE a complete simplified home enurae in Touch Typ- 
ing. Also, a handsome, si curtly carry- i h (? ease. No obliga- 
tion. Mail coupon for full details — NOW, 



Remington Rand Inc., Dept, 152-1 
466 Washington St., KulTalo N. V. 

Tctl rap, without obligation, how to got a F ref Trial uf a 
new Remington Noiet'lcsa Portable, including Carrying 
Caae and Free Typing Conroe for as littlv as 10 c a day. 
Send Catalogue. 1 



Name. + 



Address 



City . , . 



. . . . Stats, . 




60 POWER TELESCOPE 



variable evepiece MX— it*— cox 

Three |* **■■.- am . * in one, 4 ditiBrfnl 



mxifrt ill «*( i am. JJO 

m)*«T fi-r u I in ■lir-Bljl Imaircfl wi| 2 , 40 iuid CO power for 
CKtrn ilonr r*nrtin Runraiilcctl to Prin-. r UldlttiL obkfU, 

UfflJlJl'-. ApOntL 4 'VQTllXi, ■Jiljsc, otoon, Stilts'. 

'.'If - flit Himes *F 
due. 

jiuxAUrtul made 

Jur any wi 111™ near ij'i# mvi it-j? . t 

to l«i il:j n .1 f<Ml In 1' iLKTh. MLlltllUC kflis sj'nnusi. I.1 l,p mm. tUbJecikve 
1VKK. 5 i^-cLtonii . fitmrtiiK]i ; nr I ui ! i I for u‘ mt rn* n cunir'rhii.il: -1 Emit 
anicnascojrt. Amfncan nude. We jw; Ute Ouly ?2.iy. 



1400 POWER MICROSCOPE . . $18.75 



Mi»t pavriful imilriJ mi.'l"E-li|» m »nl» Ml TP l 1 ILPrr.f Eit' birju'l ir,| U |..-iLL , j l h |jE K pH V 
rwrs'.te l n-hj-i-jr.fliie |*i,*t-*. Arfjuiuble lit a.13 p.--vri.M ]MK le HfH 5 >i Kuri .±- j:in.Km 
i lKTuaJ n t ■ cn-nraTa mirrair. .ul j':rl* 1 It '!in'l ' II Mi'-liM. ITtpSERd «n 4 jitilii iHid«. 

■ ii'i-3 KRirviitf lik 1 f >(>'?. in ■ rit .a ri'j'li *mlii llLTl, 

tala I Li'S ef Mlfmrfm. Tolutificx TREE en rMD«i 1 . 

■ ROWNSCOPE CO.. DIPT. 41, fl W. 21th Si,, N-tw TUfK, K, Y, 




WOOD^l 

metalI 

LATHE 




AUTO ENGINE SPEED CONTROL 

GOVERNORS 



44 S E. 3rd St. lb§ Anodes. Calif. 




TEST-O-LITE 



Tests Everything Electrical 

ThP' Jfrah 1 1 |f fit Irlis Injita^Uv wTigre Irauh-’r Ilf 
In p[iifirtr cLrdiLU, Iuaca, cut-ouw, mntnrir mlkm, 
et-. 1 JJjsi ] r u4j 1 Lir-r-n ft'ir cErrMrljuif ar bomi. T«‘» l> 
liny Vo]tjjrv H tto Cn 550; Iclli A.C. firm !>.£. 
tw*t( wbnanf t-luhiiy Tc« bulbs pounitiii’pen 
n I =LJ> MTl 4 .il J.wkct dtp. I.l Fct Intc- cuur*itl«. 

L. 5. BRACK MFG. CORF, 



SS. Diche rum St. 



N i W. J 
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rackers of the Highway 




(Continued from page 37) 



gt arrests of the culprits elf; a result* This 
is especially true in Michigan, New York, 
New Jersey, Pennsylvania and Connecti- 
cut where state police are equipped with 
all the latest devices for war on crime, 

“Time and again a local station an- 
nounces a hit-and-run car last seen trav- 
eling in the direction of some neighboring 
village,” says Commissioner Olander: 
"State Police Radio Station WRDS relays 
the announcement to patrol cars whose 
operators adjust their movements to head 
off the fleeing motorist. 

“Checking of garages is standard prac- 
tice in practically all cases where an ap- 
prehension is not made within a reason- 
able time after the accident, In Michigan 
\ve have a law which requires garages to 
report damaged vehicles to the police. 
Cooperation on the part of tho garages is 
good. Much of our information comes 
from garages and service stations/* 

A garage man, as Mr, Benson points out, 
who has been supplied with information 
regarding mechanical or structural defects 
of a car involved in a crime can he of aid 
to the police even if the driver has at- 
tempted to cover his steps by hastily re- 
painting his car, and straightening out the 
bent bumper or mudguard. Mr. Benson 
explains: 

“Clues which tire experts discover from 
tire prints — wheels out of aUnement, chas- 
sis out of alinement t uneven brake drums 
and similar deficiencies — are rarely 
thought about by the lawbreaker who is 
principally concerned with the external 
appearance of his car. These are dead 
giveaways which may be instrumental in 
effecting his arrest and conviction,” 

Cattle thieves of the southwest and 
freight and merchandise thieves of the 
east use trucks, so tire prints of truck tires 
are playing an Increasingly important part 
in combating these types of crime. 

"Truck and hits tires operate under their 
own peculiar conditions and have their 
individual problems of wear,” says Mr. 
Benson. “Although the ordinary driver is 
not aware of it + it is a fact that truck tires 
generate heat that reaches over 300 de- 
grees — eighty-eight degrees higher than 
the boiling point of water. 

“Often the dual tires on the rear of a 
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truck are not properly mated. The inside 
tire paralleled on one side by its mate and 
in most instances mounted directly over 
the brake drum has less chance to cool and 
at the same time is subjected to greater 
heat* As a result the pressure in the inside 
tire increases more rapidly than that in the 
outside tire. This increased inflation makes 
it less flexible than the outside tiro and 
consequently it carries more of the load. 
Again* a truck riding the center of a 
crowned road would be supported more by 
the two inside tires because of the shorter 
perpendicular distance from the axle to 
the road at those points, 

“Knowing these facts, it does not take 
an expert long to identify a tire as having 
been used as an inside or outside dual 
truck tire. In some cases it is even possible 
to tell the general locality from which the 
truck came, as in the case of cambered 
roads* 

“A tire sleuth can quickly determine 
from a tire print whether the truck leav- 
ing the scene of a crime is over-loaded. In 
.some cases he may even make a general 
estimate as to its getaway speed, A ten- 
ply tire, for example, which is not driven in 
excess of forty miles an hour has a thirty 
per cent greater carrying capacity than the 
same tire driven at fifty-five miles an hour. 

“These are some of the telltale clues re- 
vealed to the modern trackers of the high- 
ways* American tire manufacturers have 
spent $55 n 000 t 000 on research in the past 
ten years. It is this intensive study and a 
thorough knowledge of their product that 
now make it possible to turn fingerprinting 
of tjre treads to the use of the law.” 

Fingerprints of Fisk tires are made on 
a tread contact machine in the factory. 
When a new tread design goes Into pro- 
duction a print is produced and forwarded 
to the Federal Bureau of Investigation. 

To make such a print, the tire is inflated 
to the pressure it will use when mounted 
on a car wheel* The tread is inked and 
white paper placed under it* Then the tire 
is lowered and pressure equivalent to the 
weight of an automobile is exerted on it, 
and a, perfect print of a normal tire is ob- 
tained. 
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tllnquiries as to makers of articles de~ 
scribed in Popular Mechanics, will be an- 
swered by our Bureau of Information upon 
receipt of return postage. 



If You Want to Be A 

BETTER CRAFTSMAN 

r 1 Get the 

Right Saw 

for the Job 




• Often Its finished job that 
look* beat come* from knswinq 
which sew to use, ratbet then better 
handling of tho tool*, A single hand 
saw is net an all-purpflsa tool. A 
Tip saw clues its particular job 
baiter than a ero** cut would, and 
vice- verm a, while several others are 
«cli best for certain work. The 
right tew ia an Atkin*, and which 
type to use if explained in a help- 
I u 1 booklet. Send 10c for Uio 
'How To Do It Boole," 

E. C. ATKINS AND COMPANY 
426 So, Illinois $t„ Indianapolis, Hid. 



ATKINS 




SAWS 



AMAZING HEATLESS SOLDER 






$ 






—FLOWS LIKE UQUID | 
HARDENS LIKE METAlJ 

% 1 ' lii E ** '- ™sn i, HP ■ , 

„-Pi MILDETU I vrniattBiitl.v nimdi. I; iriliSp n-. *L 
, L-:.n.,t 'flit,, rfci™ JSSd. 
Iluubfely .-J l<.*ML liklJth 

UK tul..’- « iterprool . *MuJaapprMil. TlK'uaand* ti* 

isricie K. Maiur-turk fwantea, ^Fh: rout bwil- 

wore i or h-m dirt-it [m 

Tir-TOP PRODUCTS C a., Dtmt, P, Hwb. 



ttst 

fflSS 



SENSATIONAL BARGAINS IN 
CAMERAS, FILMS AND SUPPLIES 

Tbr ca fains that i#>cf yau (UiAf, money] LitKE 
typf rinmt, filnu, lUjyplin, inruwirt-lfiiinii 
wnitf — everyth jnjj jou nttd m photaifrAph-]^— «l 
pri<t* Jr ' 1 . 1 li l j n't iwaC jnywhert- Wtiit rftfty for 
your HIE <(apy 4f CimiTj Catalog No. 72, 

WHOLESALE RADIO SERVICE CO.. INC, 
llfA -100 Sixth a™.. N«* Torii, N. If, 
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THE WORLD’S FINEST 
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108 Pages of smashing values! 60 £Fest new 
I9?9 Lafayette radios plus ports, tubes., test 
equipment, television, toob — everything in 
radio — more than 50,000 items, nationally 
advertised, o fife red to you hero at tremendous 
savings. Send for this remarkable FREE 
catalog immediately. Simply paste coupon 
on penny postcard, 

BUILD YOUR OWN RADIO 1 

Build any of the circuits described in this magazine , 
J^e supply parts for ail of them , See our frre catalog. 




Make Tour Own Movie Titles 



V j* 



Krnmark'k worn] -tetter Mtlr 
f=*f indiKJetf— 1IH) letters 1 vif " 
bljsh ana n n, w thick, just 
rlrht for r^fiJnit rlrfr sbo'I^Tfr, 
] ecflfrilJiB ir'.ni'k' ami dlrM- 
ticri.v fur iia*. 

C-QHipIcl,* k 5 1 12. 'sQ. £$$ motH 
YVij t of MlsUsjIppI. 

Send for Free Title- KifCtltltg. 

K PA«AR S. Ific, SI W l HJi ft.. NY. C 



NEW bindinq Attachment 



Build It Vtnirscll 

s/a 



For S to 16’ Metal Lathes 

Ai 1a.Fl. a jifcriiloe grind'r •■•■ilFir.n rw a n^n"- Vim <nr 
L-v li II I- h laiu bur Kunlh rijfithintd ; .i"i:ijl£rt. on ■I'anr nwn U(>ir, 
i-fUbnN h'lj'Sl'vi b'-Hh I. j,.d rrt^r'wl ixkiKl™, 

Al-iiuiu-Jh t, .WOflS' 1 . Mirrsr fiouh h-.mIv obs.mi^J, 

f biinl, t.i.'ffi, , i-i ■■!■. frh*ki s«<. >I«J< • hard if ■nft. A 

[,-ailr trnJtfm. N riiiar[rirriH rrim-rr., *■.[>!, -0 f^irrrr. Ikf" - * wctb- 
[rir dii r , ; lY'-rt* or otlm u«t for home 

»pft*bHEni. pri m ii-ii- "line ihopt, Write lor fftt't UIiib- 
Lti L-i^L Tlldi-F nJLd loll UllOrilLallljlL. 




HURON MACHINE * TOOL CO., Dept. B-X, Yale, Mich. 




”A Kalamazoo 

’C"™ Direct to You", 



SALE CATALOG 

Nearly Sflii fttjfofl *nd S?£?ra trf 
iluatiTB, lUmjfcL Furrinrej at 
F A I Toil V riiK’ES >:,« cy 
Ti-rint. Write today f« FREii 
CAT A LOO Nf'irc Myles, hew fea- 
ture* — £4-fcHiur atitpmenlj 
Knlamvad Sfrttr A. Firrnnse Ca. r 
3 HI Fiw-hc‘.ler Avenue 
Kalamarflti M lgbl4>n 

□ v.-F i.-joQ.ooiO ft.itufii'a k+oi-i 
3 9 Y i nra Ilk BuihJicix 



FREE 



PM Economy Nine Receiver 

C Continued from pagt 99> 

in this receiver are not expensive they 
should be of good quality and just as spec- 
ified, to insure maximum results. A list of 
the original parts used in the model can he 
obtained from Popular Mechanics radio 
department without charge. The blueprint 
number is R-262. Inside dimensions of 
the cabinet shown in the photos are as fol- 
lows: 15 */z in, wide, 11 in* deep and 20 in. 
high. Any table-type cabinet or console 
of similar chassis-space size may be used. 

When wiring the set keep all grid and 
plate leads as short as possible, and be sure 
the soldered connections are mechanically 
and electrically tight. No* 20 hookup wire 




with push-back insulation is employed 
for all wiring; this wire is available with 
insulation in various colors. The antenna, 
oscillator and ri. coils specified are pro- 
vided with the color -coded leads indicated 
in diagrams Figs. 1 and 4, Rosin-core 
solder is recommended for all connec- 
tions; do not use add-core solder. Cable 
connections for the speaker plug are 
shown in Fig* 3 as viewed looking into the 
plug. Always be sure that this plug is in- 
serted in the speaker- plug socket before 
turning on the set. 

To balance the receiver, turn ail four top 
I.F. transformer trimmer (TV,) screws 
completely closed, with a small screwdriv- 
er, then turn them out about of a turn. 
Next, turn the 3-gang variable condenser 
to minimum capacity, fully open position. 
Now screw the trimmer (Tr.) on the oscil- 
lator condenser section (Ca) down tight and 
then back it off one full turn. Connect an- 

i Continued to page I 40A > 
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MAKE MONEY IN PAINTING BUSINESS 
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FREE, 

*31 LS 



CiCl 



w CtwMUt 
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PIMPLES AT 17? 



Help protect your skin from a 
common cause of these pimples 

Face blotched with UEly hickiea? Why on being 
shunned and laughed at? Look for a coimnon cause 
of the trouble . . . and take steps now to overcome it. 

Between the ages of 13 and 25 , rapid growth is 
often accompanied by disturbances throughout the 
body. The skin may become oversensitive. Waste 
poisons from the intestines often get into the blood 
and may cause ugly pimples to break out. 

Do what so many Others have found Wonderfully 
helpful! Eat F|eischmann r s Yeast — 3 cakes a day! 
This remarkable fresh food helps eliminate intestinal 
wastes before they get into the blood. Pimples from 
such causes have a chance to clear up* Don t run the 
risk of permanent scars from neglected pimples of 
this sort. Eat Fleischtnann’a Yeast regularly — one 
cake % hour before meals. Begin now! 
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JIG SAW 



Piulcrt Safer! Cleaner I 
Beal performance. Cuts 
with smooth, clean edges. 
No sanding rdQuired, Elec- 
tric operation:. No motor 
or reciprocating parts. 
Operates* on 60 cycle, 110 
volt A.C. Idea! for home 
craftsmen, end model 
makers. Two models 

Write Todav far 

FREE LITERATURE 

Export Otfrco] 41 Worth St., 
Niw Vorh; WnlWn P-Ut.: 
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PHOTOOMPItfC HEADQUARTERS S"« 1899 



CAMERA 

BOOK! 



{Continued from pos* I 38 A) 

tenna and ground and tune the set to some 
local station at about 1>400 kc* and adjust 
(C^) middle trimmer to make the pointer 
of the tuning dial correspond to the station 
frequency! Next tune ofl this station and 
adjust front and rear trimmers (Ci) and 
(Cs) to maximum noise. Now tune the set 
to about 600 kc., but not on a station, and 
turn the oscillator padder condenser ad- 




justing screw to maximum noise. The next 
step is to turn the IJ&\ trimmers to maxi- 
mum noise, and the final adjustment is to 
tune the receiver to a station that will close 
the tuning eye about half, at or near, 1,400 
kc +J then readjust the trimmers on (Ci) 
and (GO and the LF. trimmers, for maxi- 
mum volume and clarity. For perfect bal- 
ance, follow steps in the order given. 
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IF you need skis this 
ycat[ acl- Northlands 
before >ou buy them. 
Champions demand 
these matched skis 
that promote faster, 
easier skiing. North- 
lands are famous for 
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master craftsman- 
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luiely uniform thru- 
QLjt. Ld certified by the 
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Deerbead. 



Write for ymr free 
ropy o j Northland a 
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II n I c-r.rd L'DIflS nlr-aiid V u Pv«eiifalMfl. S o «r.ild«Tni 
L-i] li^niii'Tvs ucTilf-d. A ivm mUjuirj* of your igiaiq 
Llmrt pBin At:, J l 7 u: In n profilyi bin- ! li nAliif-.*-k CiT 

Ypts r owji hs.ikinc »i rc«iiUr htand-i pI Btiiwr nuplLty 

mja i JUFt tifee Itws DOFF 'FlIiiriK In Ihe 

liiiiliFf‘{iHri*<! hrh>?k«L& ^Iir» to flS.AOi, On|*r 
your Iltb e K || front tliu h Ii ar v r jtei'iir iajforni9.tkiH-, 

| SUMMONS Mf FG„ CO- US W- Mnrlh Ay#., Chiei^, ML 

\ □ l-ijid C.t>. D. 1 jumple riic/ Lii Par wliirK t wjlj pay |:ciHi:i.ml Ji.&J plu« 

. I*W iLiull piii[c(t 

i - 

I AddraH ^ r , p , r r r ^ r - ^ - r- -I ■■■ r a . - ■ 

!ih mm JM mm mm mm B M H H « mm H flH ■■ ■) 






Tniumia non po w u with ku brk *nr, 

ona!ff«?ed b j w+aiiiif. No pulley enr=nrag, 

do brbdn,. r - . 1™J. FLcplm tenuUe- 

kim pcJkri with NtEVEESLIFSv ALI urr. 
Mwi*y-!»d£ jftiifiDCfe, Aik f«MEVEIt 
$LtP PtiUey* an AU, power DU<hjn«y 
]PM bbJP. Wtid fot Folder and pnrei. 

HOStNTHAL CORN KUSKER CO. 

80X 16-1 AUlwauft*#^ WIlCPAtlp 



•tt 3.-; 1 

-iciM r.idlii 



K1NKADE GARDEN TRACTOR 

*»Yd Rawer UM»mfiWtr 

A Practical Power Plow and Cultivator 
for Gardeners, Suburbanites. Florists, 

Truckers. Nurserymen, Fruit Growers 

Low Priwi - Eniy Terms 

American Farm Machine Co* 

10S6 33rd Ay. SE. Minneapolis, Minn. 



Cal a fog 



NEW “Ht-LIFE" BIKE GENERATOR! 



HLk owvra n>:f:Us ' ht-t.tfr-' moTFf’TION ANE> ECoN- 
C?n- UiautirLii— nipvtvJ-ljnricjs on— l lirlns Lsf(rl Linrt mia Itputs 
— JIO riflLU'ry n Cn'i'K'd. tioweVcr ran (>o fUMiilcd for chaiKlnn nUnLaLurD 
^(rrj^TWE VKAR CVAHANTEH. MUCK iwna.il, WRITE TO- 

PA1 ror 1U d ,nv montv- I'urk FhfF Tit I A I. OFF tilt. DFAT.KK.H, you ran 
niDfce<r,enUBn,i| t IJ h l-LIFI. 1 ' WIWLEY. IZTl E.FarrySt,. Purfjlp, N ■ T, 



AGERSTNERT00L 

wj][ brlnj: n Nnw Year or mtiFfactlon Po machin- 
ists arid Eixi] makers. Tree Catalan;. 

GERSTNER TOOL CHESTS 
ColuttibFn St. Oeytnn, Ohio 



CHEST 



/ f /S U«niur> k Fr. > kst 
■iM l-'II roll HO BUY, 
/ 111^* IMP i HAFTS 

X i* *1 .1 ■ r Vc.4lp.l- Cwl, f l»Vn«r L 

Im.fwr j-rj "a^wj^yS Sharp .' 1 uti r . 
'^JtfAqy.bl. bUdrk -»fl'iM4 rimawiblTi by * 
fl^lwl h*nl ^r chrgir^i Ji'.lul qlCtl 

which- in ,-<|,* N.rf Al[|i^-.,m h ji C . T*i* -(#4! 

qi-h ^d'ii!.iii%i* tor +^* L,chJ+! ird H-, ^flly n i i MP. 

«•— ----'r Iti <.k C-4 *-Im 4 *i krm-*.' N*. 

If H* J I*. bL4>l fi* ,1 ** It 

•M h i* r 1 * x v ,14 p**.( *1 'i*+a 1 6 c r<* M*d*i ihip 4 ^ Fim*. h. Jh 

CtA Lit j . Vv**, r pi-vtfSq-'. .Iw+t '+.i 

“•l &,m rfjt 

rttl rut UOIT COL— HOI*’ bHO* "■ rHE l* iK jr 

#co. i «oot *+omi 

H’l-.l— * t/| V» H 
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Xf it's HOME FOUNDRY 
-it's THE BEST' 






1 /JxXxl 



WITH THE NEW WONDER PEN 

Vi i ' 




AH Wume Fcinidiy W&tnf* 
Burning Dultitf hav* tEic writ* 
satiuniil patantetF AEf-FloiP 
Wander Pern E SET NO, i 
Contain* 5 nr Eg ln«l printed 3- 
p-ly bnsfwsnd plaques, paint 
pal ellc. bruitl, inndpaper. 
Wander Psm, Pfitl* card “ad 
p(ug— SI, Otfcer* S 2. $J r $4 
and 55. 






WITH EXCITING NEW MOLDS 

S set ko. P 46 : Catli 3 torg* 
liflurcs 2*yV* |i i g h — *3 SoJdkri 
in Ihriltlng ftOtton' Umton*riL* 
er approved eltietrk and 

CAStlog J.Ydfn ; {Lls 4 may bn ap- 
eratnril nvit- elactr 14 . Nan- slip 
vise, 3 screw - tv n* handle* ; 12 
pigs nttaJ, tmckino torch and 
liquid ; 4 jars paint* and 2 
brushes S2.V5. Olilmt BJ* 
to 13.95. 





Plug It into Hpht socket, 
dees nil the work itsolft 
H if n dr u J» oT tan* a minute* 
AIR-COOLED FEATURE, 
HQ, XLIOOi Cento rut 5 
plaques, electric tapper, 
cord and plug — 51. 25. 
MO. XLJGQ, tares. *toc- 
trk set. 52„ Othera* lum- 
olectrit. S&b to S£ 



AC only 




c Sand J^tetUAeA 



WITH NEW 

t v 1 



SAND PEN KITS 





lute it *eniatiunJ 
Apply tpedfll a J '.iff 
lc picture : ealce with 

Sand Pun*! SfT No. 
5 -Q 3 : Contain* 16 

(ArlK: p. ictu rn, } 
pen*. tJ -carta diff-cr- 
ent wtaror) Mild, 
Itro* bottle gJuie-. 
brush — 12. Other* 
5Dc and ff* 



FftEI 

CATALOG 

List* Kill. 
Ftaques, 
M<udi, 
tit- 

Many 
Kmai 
Ideas ! 



HOME FOUNDRY MAN LTFACTURI HQ COMPANY 
3122 fifth Ave,f Chlcaie . D«gt. Pi 

Sene? me »t# fie, , . Money order 

enoJos-ed, f Orders under 12 , add 21 c for ftaadUii^ 

SAME 

.ADDRESS *, — 



WHERE'S the Mu Who Doesn't 
Thrill to Model Railroading ? 




• JTr ran rtnly hr iiudiur the unfortunate* who 
haven't. j*(ft taprnr<l the whole foociuiing 
ntory r»F tlii* thii]JjT>ff hnbhv tnid and pic- 
tured in alt its niacin SSL the nen- Hc*Ee-< tafL 
t 'ftlslffc, tlrrr's :i pErfftc 1 kuM iuLtii 1 >id i]»r: 
fi.Lt Lnfpricial.ii coJorful fa. jin alwiVit r**.M riiurE- 
ii;it. chArtH, duwrtLtas. illuitntviat — a nom- 

pklr ppiidn lm nii nf mcHi-1 nulraiHiuut 

frujjL 1 ha lirnt olh[lar*t in* .t«i* [ hr f-r-uiJiltf r 

to t|ir v i tj- develop ntnlil;* in ru'W-sty LtJ 

riLtilpirif nt, Fun tn rr*<IE I u valuable for c-on,-' 
etaui fefrrrnrfft Ssmi 2 -*l: Eor your ropy i™iajr 
to ShsjlIc- McriJeL*, Inc., ] jlij-d. Yi u tnoJ* *4 V C U, uc . 

Utpt. A-i Ciuyaevp ILL, 



hl & J 

Flying Above the Weather 

(Continued from pajc 27 J 

minute. But the passengers will be climb- 
ing only 300 feet per minute, at least as far 
as pressure changes are concerned. They 
will not experience the usual discomfort 
of a fast climb because the atmospheric 
pressure inside the cabin will be reduced 
at a slow and comfortable rate. 

Shortly after taking off the pilot cuts in 
the cabin superchargers at low speed. At 

5.000 feet the passengers will be in an at- 
mosphere of only half that apparent alti- 
tude. At 10,000 feet the pilot shifts the 
superchargers to high speed and by the 
time he has climbed to 14,700 feet the ap- 
parent altitude inside the cabin is only 

8.000 feet. At 20,000 feet the pressure in- 
side the cabin is the same as at a 12, 000- 
foot altitude, still low enough for comfort. 
It will take about forty minutes of climb- 
ing for the pilot to reach his cruising alti- 
tude. In approaching his destination the 
pilot will start descending while still half 
an hour or more out, dropping at an effi- 
cient angle in order to recapture some of 
the power expended in the climb. During 
the descent, cabin pressures will be held at 
a rate of change more comfortable than is 
possible in present transports, 

The Boeing pressure air liners will have 
two independent sets of supercharging and 
heating apparatus, either one of which can 
assume the full load* 

Twenty thousand feet is just about the 
optimum altitude for passenger-carrying. 
When we go much higher than that all 
sorts of complications appear. The air be- 
comes so thin that engines are hard to cool 
in spite of the low temperature. Gasoline 
starts to evaporate and fuel tanks and car- 
buretors have to be supercharged. The 
cabin structure must be built strong 
enough to withstand pressures of more 
than 1,000 pounds per square foot. Air is 
not a good insulator above 25,000 feet and 
we run into spark-plug trouble. 

To me, predictions that we will be flying 
at 100,000-foob 50,,000-foot* or even 35,000- 
foot levels within five or ten years are ri- 
diculous* By that I don’t mean that higher 
flight is impossible or that it won’t be done 
now and then as a matter of research or for 
military purposes, but that the idea now 
appears impractical as a passenger -carry- 
ing project* 




popular mechanics ADVERTISING section 



143A 





tn impurf jHf 

f’OlwIl ) .tf. 
dr frit," - — . 



.i n» 

3ft ** t t 



11 '»! **od' runT^ 
miebiin I 

■""O' minute ,n 



YOUR NEW 



Four Mrdf l* 
—a to 3 N P , 
Rtm on Sam- 
11 pi i' or K>t£3- 
H-rlt, D.tuuK 1 
WUlCC-t HlEO 
Aval lDhl>’ 
with 

Air Tire, 



AT LOW FACTORY PRICE! 



t lie 
you 
tor 
d e,i 



rie 



ji l- 



Hera‘& dependable power tor hundreds of uses. New DL -ALL. does all 
Held, road and belt work for only i5c an hour, Amazing mouey-maker 
for forma, truck gardens, orchards, nurseries, poultry ranches, wherever 
portable power is needed. 

ley; Riding 
men tfs. 

— Wall k -I? 

risli while 

PINALL on, your own work 
10 full dnyt-. Mail coupon for 
tails. 

rncC ontUf — 'Pictures amt 
rntC DUU ft ncribcH utl ode K 

tachmetiL&t tools, Quotas Lt‘W l-‘Ar', 
TORY PR['J£,S. AHi pages* 
Mall coupon for facts. 

SHAW MANUFACTURING CO. 



Plows, discs, harrows, cultivates, 
mows lawns, cuts weeds, hauls. 
Runs feed grinders, conc rete mis - 
t>rs, buzz saws and other belt ma- 
chinery, Docs deep mold -hoard 
plowing and other heavy work, 
fan be run by woman or boy, 

forward and reverse, 
speed Kt ir, to order, runs 
1 ,o 15 mi, per hr, Has Power 
; improved Tool i.'on- ^ 
trol; T -Cycle Air-Cooled 
Engine! Gauge Wheel to 
regulate cultivating depth; 

Air Tires or Wte-id Wln-els* 

Air Ol i* a 1 1 e r ; F 1 » ■ x i 1)3 e Flo w 
Hitch: Power Take-off Pul- 



ASai Front Si., Qj lr*bunj , Kadi. 
iso* WfM 43nrJ St., Ni * Vo-ri, N. V. 
5nU-fl Mji-;[noi ,i Avcl. Chlcp,g«, III, 
tifitt-O Hcmi -Utl i 5C . Columbus. Qh.q, 



RUSH COUPON NOW !!! 



V THE SHAW MFC, CQ* t f Address nearest office), , I "*H Fnait Pi„ f ile Uisnr Knirenit; 

- 6812.0 MR{fh«!tA Art., Chle&ffft It&nala; 1-70-tT Weat 4 ‘_ K m 1 St,. N< v Y > ■ Is. y V. ; 
fl 'l 1 - O N’n. ftb Sl, r Col bir l>ti v, Oiit-a, 

Rush PREE book, low factory prlcen unit detail* Of i0-t?AY TTU A L OFF'EK. 
KAMB + . 

ADDRESS - .,.. . 

j CITY, . , STATE 



ALL THESE EXTRAS 

AT NO EXTRA COST 

how factory price include!* 
aix cultivator steels, s(k 
pin break standards. Irml 
holder- ' plates, Improved 
tool beams, steel tool l>03t, 
wrene hen, screw < E v S v ?r. 
pliers, Alemlte proape Klin 
mid oil can. 



W’Jiin wrift-np to ndi'trt liters please motion Papular AfecAa+itcg 
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FEATURES: LENS — Vitur f; 7 ,PcoIor corrected, a HuTrEfi; 
— Three speeds, insfdJitaneQU*, fi/ne bulb. Irit diaphragm 

w!ih fourvtopB, f :7 9 , 11 . 16 , 22 . 

CONSTRUCTION — Pf etisi On 
sbulter in elm; mi uni coJIap&tble 
moan Case*. — P ie-cmt ulEoy (nti 
Rrieltf, no plenties). Hinged Imrk 
for quick loading. VIEW fLISUEK 
^Optical, prteUjtin type with 

minimum par a I Eax error PICTURE; 

&IZK — IJj's I !•*" Enlarges Wiiti- 

lifully FILM ECONOMY! 

OrtJy candid camera that use* Fail 
IJni veX 15 ^ ULTRA PAN Film. 

Standard Model, Satin Black Fiit- 
i«b with Qramium Trim .SS.PB 

Free l'£« Hook let. Dept. 2P* 

Ufllftntl Cam era Corp.. NcaVurt 



XMAS 
GIFT BOX 

Contains new 1939 
UniveX Iris Dt Luxe 
Candid Cuntn; 
hmdsoine, rich, 
brown grained-finish, 
suede - lin d Camera 
Case; and 
cable release. 



*9!5 



Plica* HFflhar QuSiid* LF.S.A, 



UniveX IRIS 




%1 a so n s —Look 



Pin th-lJnr bill to this :idi And n ■ eivo this 
morornn hil Hotel - -'Til p-i^r* MADE 
TO FIT YOUR LODGE CARD. El M. 

6 curds. Miwouu emblem RHJimuod in c: - li I 
FEU 1 ;]-. Y’i.ur niirm j ■* i • l ri i ppil 3 nr extra 
Oldest Missoni ft aupply limtsu m U. 

The REDDING MASONIC SUPPLY CO., Inc. 

17 W, 23rd Street. New York, Ft. Y. 




dtAkpaiafci, forwti hi tr]iji If'EJUme' 
*-d?iU iijMiU, (_ip4!r- nr>T>' 

fid, J (MW 111 M iSrilL ' 

E l HI r«+|. ['*■ I rill, hanifll, 

|W UlUtlMt I- M. flt'Al 

Urihilrf W|^|| tMrlm Dif I /l - nrnl 
Il/’J.U »ij-l <.!■?. f-q'-iJ ir, ■ l n f n ■* w V In 
•HhrifT* ■■•■3 Inp M-“. pr ."il ti,n.#a fii '"J, 
1 ?'J 0 K ] I . lirrut rtffll imisI rtimUr 
IfrMnJI HfaiikM.-rm In ft## 3 p mTTN II IdE 
iHfjelJ-Min. I ' «n* plpte I in* n*f -i ■-»+*'• 
fnm-M aSiil i trill pm *i lid. Wntn. 
JUT <- lfT4llf . Psjlf-rf WfJtEa 

SrUDWAT MFC. CO. 

3143 %. £?»d A».,Ck#rA. Illinois 



SPARE TIME MONEY 



i‘ herd's n hlc irnumd (or fhe- many IVRiMirnoliHi arik-k-n 
you rah malw tviih the En-no L< riitarf rdl ’■n. t a.il ly 

JF’.-iPUi lilt mjLkd fa p'OQcJ iunn^v m vudjr iai et 1 1 uu i . L frtri - 
)>Mr uinfli kLrlhEtt»e trawl., lea Lti,' r- , prtiti'm*- eir., and 
I U 11 UiifUuctlftiia, onLj; S^.IJU — on hat.- at IviUlilLlJ rV|M»rt-- 
Ttivrit siluraa or vnler rtlrvtt and fi.iy i lontinan un arrival. 
It i. fill nuljUir U. S. 



ERC 



1 f fi A 

1 j * m i JU- 

IContinmd from page 211 

tractor-grader it is customary to first cut 
a “shelf" from which grading operations 
can follow. A blade mounted on the front 
of a tractor is ideal for this. The U. S. For- 
est Service has developed such a tool called 




Trader equipped with butldaxer building rim road 
at east edge ot Crater lake 



a “trailbuilder/' Its blade is set at an angle 
so it cuts into the bank with the point and 
delivers the materials toward the rear. The 
blade also is reversible and can he set at a 
right angle to the tractor axis, whereupon 
it becomes a bulldozer. 

Earth -moving operations, especially in 
rolling country where r, cut and fill* 1 consti- 
tutes much of the work, may be classified 
in general as, loosening, loading, trans- 
porting, dumping, spreading and compact- 
ing. Sometimes several of these are done 
at one time, or by one piece of equipment. 
For example, an elevating grader may 
loosen and load. Again, scrapers may load 
dirt without any previous loosening and 
may transport, dump and spread it. 

When earth is “drifted” with a bulldozer 
the tractor is kept on the same path with 
each successive trip. This causes the ma- 
terial wasted over the ends of the blade to 
fall in windrows. After the windrows are 
formed they serve to hold the material in 
front of the scraper or blade and thereby 
prevent wastage. On big jobs these dozers 
work in pairs, often moving an amount of 
earth rivaling that of a landslide. 

The elevating grader is considered one 
of the most efficient pieces of equipment in 
earth removal for side casting earth di- 
rectly into an embankment or fill, or for 
loading trucks or tractor wagons for haul- 
ing to a fill. The apparatus is essentially a 
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plow, disk shaped, and a belt conveyor 
mounted on a frame supported by four 
wheels. It i$ drawn by the tractor, the 
plow cutting the soil and turning it onto 
the belt* The belt carries the material up- 
ward and finally discharges it, 

When fills are made, the subsequent set- 
tlement problem is of great imports nceC^J 
Usually the earth is spread in layers with V, 
bulldozers and blade graders, after which 
the compacting is done with tractor-drawn 
tamping rollers also called “sheep-fook 
tampers/’ These are heavy hollow cylin-^ 
ders with projecting steel pins or feet, eight 
or nine inches long, spaced all around 
surface. As the roller is pulled forward 
over a layer of loose soil, the feet 
trate the layer and drive some of it down 
compressing it to great density. 

The earth borer, which contributes its 
share to labor-saving equipment, is espe- 
cially valuable in setting poles* The equip-^v 
ment generally is mounted on a twenty- ^ 
five horsepower tractor* The boring bit 
whirls downward to dig a hole quickly and 
then the equipment hoists the pole so [t 
can be placed into position. 

Terracing is being used more and more 
today as a means of soil -erosion control^. 



One of the h i -7 £*' S l frueii CUdr mml l' SarfA motfc- 

meiit mai't.t eighty-fioc yard. ft per hour 



HELP f HELP! 



ri*i fix rot t 

STRQHC AS IV Cm 



Fix up your rrripplr 1 fumituf#, 
chipped veneers, splintered ntsuid- 
ing* with Rogers Glue . . . they 
look like new. . . . Stays put EcKi£<r 
because k'a atrrjn^et — iflc and up 
Ln. tube, bottle and can at hardware 
Btorca- or send /Oc Air full iixo 
LatrSe #nef free set of project 
plans . 

ROGERS, Glnuresitr. Has-sachus«i!s 



GIVES YOU 
TROUBLE-PROOF 
SHAVING! 
e HANLEY AC 

A MARVEL OF MECHANICAL 
SIMPLICITY FOR AC CUR- 
RENT — N« Rpdl« Interference 

At Hast trouble- proof electric Rhav- 
^ Ingl A shaver simply— -yet sc-len- 
et tiftcally — constructed. Only 2 
ino viklK parts;. Has twice the power 
to CllL nvl r Lea t b e a rd. P ro v an e x - 
—v cIubIts shearing mechanism shaves barber -close. 
^ Guaranteed, satisfaction. 

Order frttn four dealer or direct— SS 



OpDntnqn QCwIlh 

Apeciftl cirrr^nt 
vtrlfr 51 , 50 . 



Chock I . 



f Moisey Order *r 
Or DTiler C.O.D., ancloslna SI wills order and par 



usltiiun SI on delivery. 

CLIPSHAVE. INC, II Nodi Pearl SI, Put Chester, N.V. 



NEW PRODUCTS WANTED 

A long established, reliable and successful 
metal paTts manufacturer in the middle West 
with facilities and resources for manufacture, 
sales and distribution is interested in NEW 
PRODUCTS to be made of metal for sale to 
trade or consumer market s* If you have such 
an item — one that is practical and for which 
there is a need — preferably patentable, 
please communicate by mail, giving lull 
details. We mean business, but interviews 
cannot be granted without our first having 
full information by mail. Address Dept. 
C — Hex 22, Grand Rapids, Michigan. 



Present-day methods and equipment, as in 
other great earth-moving projects, have 
made it possible to build bigger and better 
terraces not possible a few years ago with 
hand labor. Blade graders, elevating grad- 
ers and terra cers of different sizes do the 
work behind track -type tractors of cor- 
responding size* 



C Inquiries as to makers of articles de- 
scribed in Popular Mechanics, will be an- 
swered by our Bureau of Information upon 
receipt of return postage. 



REALISM for Your Railroad 




Freight StHt^iTi l J s$«cnger Stitlnn St SlfSnil Toner 75 c 
Tnic-to-llfe r:ilirn;:il a ml Tilings hnlii tings | NOTE LOW t'KlCES 
in sctita with '()' jjaispe trains. Ju-.:, v. tun 
c very railroader ,loy or :kl a : uoti cl n wn nr.H. 

Skyline D milder romes in kit iurnrs. quick 
Eiud easy li> Ur^rmblf. VV IiuJowh snd ■Jour- 
a led -out. All u ■ rl ■: Gtit to slac. "1 ude of 
n broil Re Team! tie. Weallh of realistic de- 
tail* Trcuiapireut window punrs uud si-.-- - 
lights Wails and roofs printed et'ule al&e 
to resemble brick, clapboard or Nhlnelc 
SeothnAe colorful be Lid Ings today sold |>y 
model shops and d e piu* tmnnl oTf-n every- 
where. Dcj>t. D .The Scboenhut Monuinc- 

! tor A ve^ PhLla, C piu SKYLINE BUILDER 



(13 litr JJulldlngs 

Hc-ldcncpM iu:lp‘!i i 7 r>C 
Tim House 7!3C 

(lumitD 7ne 

Church *1,60 

Bchncl 11 .SO 

Factory £2.00 

if deal or can't supply 
you Hfind t- It p f It nr 
i 1 1 1 ms 1 v -i. it 1 1 1 ■ r , W i- will 
ship fHjslitKf prepaid 
Uj cm ypn Ini In U ■ S A* 
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LOOK 
FO(? THIS 
DISPLAY 




MADE Ui U .3. A, 



*R»a u.a. pjiT.oFf 

°Tfl<mE MAHK 



Easy to Read! 

Black markings on a crack ■pro of white 
surface — easy tn read, even in p Dor I i J; h t . 
FuU sir*ri£(h steel check sic ink 5 , cut curls. 
Hooded Surface, easy to deUO, protects 
the steel from rust- Surveyors add en- 
gineers have long preferred WytefaCe 
Si* elTspes. N v w „ pop ii ta r- priced model 
sold by hardware and building Sir pply 
dealers, 2 J- 50-100 ft, lengths. Send 
coupon for illustrated folder and prices- 

K&E FAVORITE 

WYTEFACE 

Steel ff§ e a s u ri n y Tapes 



KEUFFEE & CSSER CO. ..Ext. 1867,.. Dept. 26 r Hoboken, N. J. 

N'nm r. . . - 






Pays up to S2 or S3 an Hour in Spare Time 



A FOf.T-V Automat I* Pnw Fa Lor (Lb 
hflliiH. Cift-Ular .in.l l.nruL frftWS MH- 
Shun Ihf- hi-sq hiini| ntet. 
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"They’re Off!” to New Thrills 

I Continued from page 75 ) 

had many arguments as to whether all four 
hoofs of a horse ever leave the ground at 
once* It was not until men developed cam- 
eras with fast lenses and shutters that it 
was proved that all the hoofs of some 
horses are completely off the turf at once 
while making fast strides for the wire* 

Photography has played a big part in the 
improvement of American racing. Photo- 
finish outfits have given race fans added 
confidence as the camera doesn't lie if 
properly installed. Business has doubled 
at many tracks that have adapted photo- 
finish cameras to decide nose finishes. 

At Hollywood Park a large silver screen 
has been built in the inclosed paddock. 
After a race the picture of the finish is 
flashed on the screen for fifteen minutes. 

Some tracks also hire several miniature 
movie cameramen, to film the race from 
different points around the mile oval. If 
rough riding is charged, one or more of the 
films usually reveal the episode. Several 
tracks are experimenting with a motion - 
picture camera that can follow the horses 
around the track from its high position 
on the grandstand roof. The camera is 
equipped with powerful- telephoto lens. To 
be effective it must be able to keep well in 
foeus and take sharp close-ups that wrill 
reveal "wild west” riding by jockeys. 

Most tracks today have a horse ambu- 
lance, a trailer-like affair usually pulled 
by a truck or tractor. It is low built, the 
floor being only six inches from the ground. 
Lame horses easily can be led into it. On 
an overhead beam is a block and tackle for 
lifting in sick horses. 

It takes a dozen or more men to keep a 
mile track in good shape. Where the 
weather is dry, it is often necessary to 
sprinkle the track after every race. The 
sprinkler is followed by two tractors* drag- 
ging harrows to keep the “cushion,” as the 
top of the track is called, in fast shape. 
Rain brings mud and that’s another prob- 
lem for the track maintenance crew. The 
track must be drained as well as possible. 
Pools of water are filled with dry dirt, 

Hace-track people have their own lingo, 
just as circus, railroad* motion-picture, 
and other groups have. “Swipes” are the 
fellows who manicure and massage the 
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Making Metal Smooth as Glass 

f Continued from pjjgf 3) 

moving parts, thus resulting in longer life 
for machines, 

A part treated by this process appears to 
the eye to have a beautiful nickel finish, 
but under the microscope, or by micro- 
photography, it appears black because no 
scratches remain to reflect light. A so- 
called bright mirror finish entirely satis- 
factory to the eye does not necessarily 
mean that all the surface material has been 
removed from the metal, If the surface 
still appears bright when microphotogra- 
phy is used, it means that there are enough 




Pist&ii bet ere and after Superfinishing. Smooth sur- 
face at right fails to reflect tight 



tiny ridges to reflect light to the camera's 
eye and that the finish contains numerous 
defects, t/ 

So fine are Superfinishec[ surMfcbs that it 
is necessary to ipeasure them with an 
Abbott Profilometer, a special instrument 
whose readings are in millionths of an 
inch. This instrument uses cathode rays to 
reveal the character of a surface as a tiny 
diamond point is drawn over the surface. 
Movement of the diamond tip up and down 
as it follows the irregularities in the sur- 
face sets up an electric current that is 
strong or weak in proportion to the height 
or the depth of the irregularities. The cur- 
rent is amplified and sent to a meter which 
gives a reading on the roughness of the 
surface in terms of millionths of an inch. 

Among the parts of Chrysler Corporation 
automobiles which have been treated suc- 
cessfully by the new process are crank- 
shafts, camshafts, cams, pistons, brake 
shoes and brake drums, tappet heads, tap- 
pet stems, valve stems, flywheel clutch 
faces, cylinder block line bearings and pis- 

t Continued to pnge 1 411 A) 
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ton pins — almost all the working parts of 
the engine. 

As outlined by the developers, these 
advantages are obtained through use 
the Superfinish method: 

First, the crystalline surface, when 
posed in an undisturbed condition, 
vidcs a much finer surface for 
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Metal surface so imoofA that it reflects the photos* 

raphe r tailing its picture 

, O 

oil film, carrying off heat and load-carry- 
ing capacity on cither a moving or static 
part. 

Second, the mechanical work produces a 
true surface which allows a greater 
tact and a more constant contact so 
ihe pressure .on the oil is uniform and 
eliminates surface points and projections 
above the bearing surface that rupture 
films under high pressures and thereby 
permit metaMo-metal contact that will 
wear or destroy a bearing. 
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Man's newest weapons in the eternal 
on insects and other enemies of plants are 
an electric soil pasteurizer and a “hp,t box/* 
Wedge-shaped metal strips of ihe pasteur- 
izer are thrust into the soil of the green- 
house “flats/ 1 in which young plants 
started. Electric current generates heat in 
the soil, kills the microorganisms, insects, 
weed seeds and other elements harmful to 
the plant. The treatment takes only six or 
eight minutes. The hot box is a chamber 
in which flowering plants are placed to 
them 6f the troublesome eyclapnen mite. 




{Continued from paje 14GA) 

thoroughbreds, A '‘run-out bit 11 keeps a 
horse from racing wide on a turn, A jock- 
ey who shuts off other horses is called a 
“herder.” A horse that gaJlops last all the 
way is said to have “carried the target.” 

Maybe you wouldn’t expect to find mon- 
keys, dogs, cals, goats, ducks, chickens, 
sheep and various other pets wandering 
around the stable area, but you will at 
most tracks. They are companions for the 
horses and help to make the thorough- 
breds less nervous. 

Everything is done to make the horses 
comfortable in their stables which are 
made as draftproof as possible, At Santa 
Anita they even have a pile of sand for the 
horses to roll in. This same track main- 
tains an X-ray room for injured bangtails 
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I. Continued fnwaa page S3) 

To see the cabins of some of the trappers, 
prospectors, and homesteaders in the more 
remote sections of the northwest is to be 
reminded of the days of the Pilgrim Fa- 
thers. Both had the same materials and 
tools with which to work and so achieved 
the same results. Yet these modern pio- 
neers do not think of their life as one of 
hardship. They pity the city dweller, with 
all his conveniences, for his lack of free- 
dom and his dependence on others. 

The 1930 census showed there were only 
about 60,000 people in Alaska + half whites, 
and half natives, in a territory of 586,400 
square miles — about one person to every 
ten square miles. But that doesn't tell half 
the story. Three -fourths of these people 
live on the coast, only one -fourth. in the 
great interior. And this one -fourth lives 
mostly along the Yukon river or the Alas- 
ka railroad* the main routes of travel. Most 
of them have never been more than a few 
miles from home. That accounts for the 
fact that there are vast unpopulated areas 
where one can travel hundreds of miles 
without seeing a single human being. In 
most of the interior the population prob- 
ably averages less than one person to every 
thirty square miles. 

Yet some authorities estimate that about 
onerfifth of the total area of Alaska* about 
64,690 ,066 acres, is suitable for agriculture* 
It lies mostly in the interior. There is about 

(Continued to page l&OA) 
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the same amount of grazing land. The 
census showed that there were about 9, GOG 
acres of improved land in 1930. There hi 
about the same proportion of agricultural 
land in northwestern Canada. 

Here are some of the advantages of life 
in the wilds of the north. There are no 
poisonous snakes, no snakes at all, for that 
matter, There are no poisonous plants, 
berries or mushrooms — at least we couldn't 
find any, and we sampled everything we 
could find. Meat can be obtained almost 
anywhere. Reliable estimates place the 
number of caribou in Alaska alone at more 
than 2,000,000, Moose are numerous and 
almost as tame as cattle in some parts of 
the country. The meat is as good as any 
beef. If you like fishing, you will be in a 
fisherman’^ heaven. The one bad pest is 
the mosquito. 

On land suitable for agricult ure, hay, 
small grains and most of the vegetable 
crops of the more northern states can be 
grown very successfully. During the sum- 
mer, the long days make up for the shorter 
season, so that the total hours of sunlight 
between spring and autumn frosts are 
about the same as in localities farther 
south. The crops mature rapidly, produc- 
ing vegetables of fine quality. 

But, you say, where is the market for 
these crops? There is no market at pres- 
ent, These farms are subsistence farms, as 
were those of our pioneer forefathers. For 
his money crop, the northern pioneer can 
trap, fish, mine, raise fur animals, guide 
hunting parties or cut cordwood for near- 
by settlements — to mention only a few 
possibilities. 

Even the steady cold w inter is often an 
advantage. The average winter temperature 
is around zero, although acclimated inhab- 
itants prefer the calm crisp clear days of 
ten to thirty below. Then one can work in 
the timber in shirt sleeves without getting 
too hot* That seems odd* but Alaskans 
have a saying that ''as long as you can keep 
cool you are not apt to freeze/' It is damp- 
ness, such as perspiration, that is danger- 
ous in winter* You must learn to dress cool 
enough, not warm enough. 

The constant cold preserves food per- 
fectly. Frozen carcasses stay fresh all win- 
ter. Bread* cakes, pies and pastries all are 
kept fresh by freezing and wrapping in 
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waxed paper to prevent them from drying 
out. Even left-over beans or stews can be 
kept for months* Just freeze them in a 
tight container turn them out like loaves, 
wrap in waxed paper and store in the 
woodshed or cache* 

Housing is one of the simplest problems 
for the northern pioneer. Most of the in- 
terior country is covered with a fair growth 
of spruce or jackpine. Both make good 
cabin logs* It has been demonstrated many 
times at Fairbanks and Dawson that a 
properly built log cabin is a $ warm and 
comfortable as the most modern insulated 
house. Clothing is the biggest economic 
problem, although native garments can be 
worn— the moose-hide moccasins and mit- 
tens of the Athabascan Indians, or the 
mukluk boots, caribou socks and parkas of 
the Eskimos. The main luxury of most 
“old -timers" is woolen underwear* which 
they wear both winter and summer. They 
say it keeps them healthy. 

This brings us to the health problem* We 
have gone through the sticks all summer* 
half the time wet to the skin from tramp- 
ing through wet brush or wading streams. 
And not once did we have a cold while we 
were away from habitations. When w T e did 
come to a village* though, we often caught 
cold, regardless of our physical condition. 

But what about the danger of accidents? 
What if one should break a leg, or have 
appendicitis? There are many pursuits 
right here at home that have more risks* 
Some will say that the life of the pioneer 
is alright for a young man but not for a 
young woman. Bui doctors with long ex- 
perience in the north claim that a woman 
of average health and strength, such as the 
girl who goes out for school athletics, often 
can outdo a man in the north. She has 
more native stamina. It has been proved 
many times among tribes of Indians and 
Eskimos that the women survive long or- 
deals better than the men. 

We traveled this great interior territory 
from southern British Columbia to Cape 
Prince of Wales, Alaska, and it offers 
splendid opportunities to those who want 
to strike out for themselves* The principal 
requirements are moderately good health, 
plus the ambition and willingness to adapt 
oneself to whatever conditions one may 
encounter in a frontier country — and make 
the best of them* 
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DISTINCTIVE . . 



IN FINE 

WORKMANSHIP 
AND DESIGN I 



No. 3 1 5 - Y A , 9 : i ' awing by 3' 

bnct Workshop Bench Lath* 
With H a-f-ijia il t li l Mwtijr Dri^i?. 

1 [ h.p, Reversinq Motor, 
Suit oh. Boltu ond Adiusttble 
Bo)i Ttnaion Cl I 7 AO 
Codl'.liIMkAft O I I f pllv 

;373 down $7 Mq, tor 1 8 Vf r_p 



F. O' 6, South LkoJ, Ind, 



N O METAL working machine has 
ever before been offered to 
equal the high quality and Low price 
of the SMnch Workshop South Bend 
Lathe, It is capable of doing the 
finest work on tools, dies, figs, and 
fixtures. The exacting requirements 
to which this lathe is held in thou- 
sands of industries is guarantee and 
proof of its precision. 

Manufacturing plants, machine 
shops, tool rooms, laboratories, auto- 
motive repair shops, home work- 
shops —all are installing the 9-inch 
Workshop Lathe, Choice of engi- 
neers and mechanics everywhere. 



Features include; V-ways on lathe 
bed, Precision Lead Screw for cut- 
ting screw threads 4 to 112 per inch. 
Ball Thrust Bearing on Spindle, 
Automatic Longitudinal Screw Feed, 
Twin Gear Reverse to Lead Screw, 
hole through spindle for collets 
up to }4% Precision cut steel gears, 
TaiLatock set-over for taper turning* 

38 attachments are available for 
milling, grinding, draw-in collet 
chuck work, Taper work, and many 
other jobs. Powered by H,P. 
motor from ordinary lamp socket. 

SOUTH BEND LATHE WORKS 

637 E. Madison St., South. Bend, i nd . . U.S.A . 



Send Coupon 

FOR THESE BOOKS 

LatHt and. must Author!^ 
tatlve shop information, 
N*w “How to Run a 
Lathe'* haa 128pagei and 
pvpr 350 Uluitritiunc on 
I cither aper-ALioit. l.SOO,- 
000 copies in use. Cata- 
log No. 46- A illuatratcs. 
describee, ervd prices 9- 
Ingh la tli* in 3', 3 1 , 4' 

and 4 ■ bud lengths and 
8 different dfbu. 



LATHES ARE STOCKED IN PRINCIPAL CITIES 
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SOUTH BEND LATHE WORKS, 

63? E, Madlaon St., South Band, lnd., U.S.A, 
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□ No. 46-A, 9" Workshop Catalog, Free 
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BEND (P/z&u&Low LATHES 



Lena Mater Drive 
Sold on Easy 



Payments as 
Low as $6. DO a 
Month lor 13 
to 18 Month*. 



SOUTH BEND 
BACK-GEARED 
SC RE W - CUTTING 
PRECISION LATHE 



This 9-in. oh South 
Bond Lathe uaed by; 

MANUFACTURERS 
TOOL ROOMS 
LABORATORIES 

machine Shops 

Automotive 
OecUical 
— Gun Smiths 
Ll S GOVERNMENT 
SCHOOLS 
HOME WORK 
SHOPS 
INVENTORS 



The 3“ * 3' South Bond 
Precision Lathe doaa 
they* operations: 

T U R NS^BQRES 

— CUTS SCREW 
THREADS— FACES 

— DOES MILLING, 
CHUCKING. REAM- 
ING. DRILLING. 
FILING AND HUN- 
DREDS OF OPERA- 
TIONS IN STEEL. 
IRON AND OTHER 

METALS. 



There are 5 si^ea at 
South Bend Lathe*— 
9", II", 13\ 15" and 
16" awing With bed 
lengths 3' to 12'. In 
meter or counter ■ 
shaft drives. Fri cad 
SB5 to 51500, 
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©MOTOR POWERED 0 BALL REARING5 



O-COQZWil 



Value and wide range of Adaptability is the key- 
note of acclaim being received about the Duro 
Heavy Duty Grinder and Accessories 

The Craftsman, the Too! Room and ihc Production Shop have 
found a new value in the Grinder field. They are amsitd, as you 
11 be, at the QUALITY built into these units* 

Precision workmanship on the Grinders and Accessories, the use 
of Motors and Bearings made by some of the World's largest 
manufacturers and large line production are reasons for the finest 
Quality unit ever developed at this price. 

GENERAL ELECTRIC OniyeTBal Moltif with diver 40 wutia put pul nnd 
runnui[{ at 24,0311 R.P.M, Square C*rLrJd«e type bru^hei ride on periphery of 
commutator. Underwriter* ap p r ove d continuous rotary switch, 

Three wire ruhtKrr‘ ravered cord. Extr* wide, [lermanptu |y ^catei.E, 

NEW DEPARTURE PrccitiOfi Soil Bearing, Propcltor typ^ fjiH, 

Machined oltny metal hnustinjt with machined rabbetl lit furms a 
sturdy, riaid and vibratioix free Unit, A inch and 1 . inch eqllrl 
chiick. Chuck lock Slreimdtne deiign -only 7 inches oienill. 

Pnced for 110 volt GO cycle Or lean, A C, or D. C. 220 volts tutp- 
plicd at a tmaU additional cliarge. 

Try the Duro Hand Grinder, it In si small inveatment hut a tre 
mend oust value. Send y(ttW order now for It) day money hack i: rift Is, 



DURO METAL PRODUCTS [0. 

OEP.B2 2651 NORTH KILDARE AVE. 

CHICAGO ★ ILLINOIS 




Easy on Your Throat - 
Because IT'S TOASTED 



Favorite of America’s 
Independent Tobacco Exj 



Cigarettes! An ever- welcome giftJ 

But certainly you want to give the best. To 
he certain, give Luckies. For sworn records 
s how that, among independent tobacco experts 
auctioneers* buyers and warehousemen... 
Luckies have twice as many exclusive smok- 



ers as have all other cigarettes put together. 

And* only Luckies give you the throat pro- 
tection of the exclusive "Toasting’' process. 
Toasting takes out certain harsh throat irri- 
tants found in all tobacco. So Luckies are a 
light smoke— easy on your throat. 



W* TecorJs /W-WITH MEN WHO KNOW TOBACCO BEST- IT’S LUCKIES 2 TO 





